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SURFACE-WATER-QUALITY ASSESSMENT OF THE LOWER KANSAS
RIVER BASIN, KANSAS AND NEBRASKA: PROJECT DATA,

NOVEMBER 1986 THROUGH APRIL 1990

By James D. Fallen and Jennifer A. McChesney

ABSTRACT

This report presents the surface-water-quality 
data collected from November 1986 through April 
1990 during the pilot phase of the U.S. Geological 
Survey's National Water-Quality Assessment 
Program. The report discusses the methods used 
to collect, analyze, and verify the accuracy of the 
data collected during the assessment of the lower 
Kansas River Basin in Kansas and Nebraska. 
Ninety-one sites sampled in the study area were 
grouped into three nonexclusive categories (fixed, 
synoptic, and miscellaneous sites) on the basis of 
sampling frequency and location. Data include 
physical properties, concentrations of dissolved 
solids and major ions, dissolved and total 
nutrients, dissolved and total major metals and 
trace elements, radioactivity, organic carbon, 
synthetic-organic compounds and biological 
constituents in water; particle-size distributions 
and concentrations of major metals and trace 
elements in suspended and streambed sediment; 
and concentrations of synthetic-organic com 
pounds in streambed sediment.

INTRODUCTION 

Background

In 1986, the U.S. Congress began 
appropriating funds for the U.S. Geological 
Survey to test and refine concepts for a National 
Water-Quality Assessment (NAWQA) Program. 
The goals of the program (Hirsch and others, 
1988) are to:

1. Provide a nationally consistent descrip 
tion of current water-quality conditions 
for a large part of the Nation's water 
resources.

2. Define long-term trends (or lack of 
trends) in water quality.

3. Identify, describe and explain, to the 
extent possible, the major factors that 
affect observed water-quality conditions 
and trends.

The lower Kansas River Basin was selected 
as one of seven study units in the Nation for the 
pilot phase of the program. The focus in this 
study unit was surface-water quality. Data 
collection on the lower Kansas River Basin 
began in November 1986 and continued through 
April 1990 as part of the pilot phase. A report on 
the analysis of available data through 1986 
(Jordan and Stamer, 1991) was written to 
provide an initial assessment of surface-water 
quality in the lower Kansas River Basin in 
Kansas and Nebraska. The report also described 
areas where pertinent surface-water-quality 
data were lacking, based on available surface- 
water-quality, land-use, water-use, climato- 
logical,.fish-tissue, geologic, and soils data.

Purpose and Scope

The purpose of this report is to present the 
data collected from sampling sites within the 
lower Kansas River Basin NAWQA study unit, 
to describe the methods of water- and sediment- 
sample collection and analysis, and to summa 
rize the quality-assurance program utilized in 
the assessment. Physical properties, concentra 
tions of dissolved solids and major ions, 
suspended and streambed sediment, dissolved 
and total nutrients, organic carbon, radio 
activity and biological constituents in water, as 
well as major metals and trace elements in 
water, suspended and streambed sediment, and 
synthetic-organic compounds in water and 
streambed sediment are presented for 91 sam 
pling sites (tables 1 to 19, inclusive, at the end 
of this report). An additional 36 sampling sites 
on principal first-, and second-order streams 
were used to determine selenium concentrations 
in streambed sediment (table 20 at the end of 
this report).

DESCRIPTION OF SAMPLING 
SITES

The lower Kansas River Basin is located in 
northeast Kansas and southeast Nebraska. The 
area is bounded on the upstream end by the

DESCRIPTION OF SAMPLING SITES 1



confluence of the Republican and Smoky Hill 
Rivers, which together form the Kansas River, 
and on the downstream end by the Missouri 
River, into which the Kansas River flows 
(plate 1).

The sampling sites used during the study 
were grouped into three nonexclusive categories 
on the basis of sampling frequency and type of 
sampling fixed, synoptic, and miscellaneous 
(table 1). Thirteen fixed sites were sampled on a 
monthly and event-oriented basis to obtain 
water samples representative of the flow 
conditions that occurred. Fixed-sampling sites 
generally included locations: (1) near the 
confluence of major tributaries and selected 
points on the main stem that account for a large 
part of the total basin runoff; (2) upstream and 
downstream from reservoirs, urban areas, and 
other areas that could substantially affect water 
quality; (3) on streams draining large areas that 
have relatively uniform land use; and (4) near 
major public water-supply intakes or other 
important water uses (Hirsch and others, 1988). 
Kings Creek near Manhattan, Kansas (site 3, 
plate 1), located on the Konza Prairie Natural 
Research Area, was the only exception. It was 
included to document a pristine watershed. 
Analysis from fixed-sampling sites are useful for 
determining statistical trends in the water 
quality of the basin. Samples were collected at 
fixed-sampling sites for the determination of 
physical properties of water, concentrations of 
dissolved solids and major ions, dissolved major 
metals and trace elements, dissolved nutrients, 
suspended sediment, pesticides, radioactivity, 
and organic carbon in water. Additionally, 
suspended sediment was analyzed for major 
metals and trace elements.

Samples at three of the fixed sites were 
collected in cooperation with the Kansas 
Department of Health and Environment 
(Topeka). The three sites were the Delaware 
River near Muscotah, Kansas (site 72, plate 1), 
the Delaware River below Perry Dam, Kansas 
(site 74, plate 1), and the Wakarusa River near 
Lawrence, Kansas (site 83, plate 1). Routine 
monthly laboratory analyses of samples from 
these sites were divided between laboratories of 
the Kansas Department of Health and Environ 
ment in Topeka, Kansas, and the U.S. Geologi 
cal Survey in Arvada, Colorado. Additional 
analyses were performed by the Kansas Depart

ment of Health and Environment for the 
determination of total metals and nutrients in 
water.

Synoptic-sampling sites generally were 
located on principal streams at intervals of less 
than 50 miles. Each synoptic survey was 
conducted during as short a time as possible to 
evaluate concentrations of selected water- 
quality constituents under similar hydrologic 
conditions. Most surveys were performed in less 
than 5 days. The sites sampled and the types of 
constituents analyzed varied with the purpose 
of the synoptic survey. The synoptic stations can 
be classified into one of two general categories: 
(1) those in which surface water was analyzed 
for the determination of dissolved oxygen and 
other constituents and (2) those in which 
streambed sediment was collected for the 
analysis of trace elements or synthetic-organic 
compounds. Seventy-seven sites including the 
13 fixed-sampling sites are synoptic-sampling 
sites (table 1); 60 sites were sampled in every 
fall-scale synoptic survey; two sites (Kings 
Creek near Manhattan, Kansas, site 3, plate 1, 
and Beaver Creek 2 miles southwest of York, 
Nebraska, site 20, plate 1) were sampled if flow 
was observed; 15 other synoptic-sampling sites 
were only sampled during the synoptic surveys 
for the collection of streambed sediment 
(table 2).

Six synoptic surveys were conducted to 
assess dissolved-oxygen concentrations, colony 
counts of Escherichia-coli bacteria, and concen 
trations of nutrients, pesticides, and trace 
elements in selected stream reaches during 
times of minimum streamflow when the 
hydrologic system was under stress. These 
surveys were conducted in the early spring, late 
spring, summer, and fall from September 1987 
to July 1989 to assess seasonal variability of the 
constituents. Streambed-sediment samples 
were collected during one reconnaissance 
synoptic survey and two full-scale synoptic 
surveys. Samples were collected during the 
reconnaissance at a limited number of sites 
during November 1986 to assess concentrations 
of trace elements in streambed sediment. All 
samples collected during the synoptic survey of 
October 1987 were analyzed for trace elements, 
and some also were analyzed for synthetic 
organic compounds. During the last synoptic 
survey for the analysis of streambed sediment in
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April 1989, samples were analyzed for synthetic 
organic compounds only. A total of 80 sites were 
sampled during the three streambed-sediment 
surveys: (1) the 62 sites that also were sampled 
during the synoptic surveys to assess dissolved- 
oxygen concentrations; (2) the 15 other synoptic 
sites sampled during both October 1987 and 
April 1989; and (3) miscellaneous sites, each of 
which was sampled only during one of the three 
streambed-sediment surveys. The three miscel 
laneous sites (Kansas River near Zeandale, 
Kansas, site 53; Butcher Creek at Kansas Place, 
Topeka, Kansas, site 68; and Coon Creek 
tributary near Lecompton, Kansas, site 75, 
plate 1) are not synoptic sites because sampling 
was not intended to be repeated at them during 
the study. The 15 synoptic sites and the 
3 miscellaneous sites noted in the previous two 
sentences were sampled for ancillary purposes, 
such as evaluating the presence or absence of 
constituents downstream of urban or pristine 
areas.

Special surveys were conducted at selected 
synoptic-sampling sites and miscellaneous sites. 
Six synoptic and miscellaneous sites located 
downstream from major urban areas in the 
study unit were sampled to evaluate the 
presence or absence of volatile or purgeable 
organic compounds from industrial sources 
(table 17). Eleven miscellaneous sites were 
sampled throughout a growing season to 
document the presence or absence of selected 
pesticides in runoff from different land-use 
types. These samples were collected from 
first-order streams with drainage areas of less 
than 50 acres that were homogeneous with 
respect to crop type or urban activity. In 1987, 
97 sites on principal, first-, and second-order 
streams were sampled by the Geologic Division 
of the U.S. Geological Survey for the determina 
tion of selenium concentrations in streambed 
sediment (table 20 and fig. 1).

METHODS

Sample Collection and Processing

Personnel from the Water Resources Divi 
sion of the U.S. Geological Survey collected all of 
the water-quality samples for the analyses 
presented in this report, except for the selenium 
in streambed-sediment samples noted in the 
previous section. Measurements and analyses of

chemical constituents performed onsite during 
the study included specific conductance, pH, 
water temperature, and alkalinity at fixed- 
sampling sites. In addition, barometric pressure 
and dissolved oxygen were determined at all 
sites sampled during the low-flow synoptic 
surveys.

Specific conductance and pH were measured 
either in the stream, at or near the centroid of 
flow, or determined from water samples 
representative of streamflow. Specific-conduct 
ance and pH meters were calibrated and 
operated according to the instruction manuals 
provided by the manufacturers. Water tempera 
tures were measured using techniques outlined 
by Stevens and others (1975). Analyses of 
alkalinity were performed on filtered water 
samples immediately after collection in 
accordance with instructions in U.S. Geological 
Survey, Quality of Water Branch Technical 
Memorandum 82.05 (December 11, 1981).

Dissolved-oxygen measurements were made 
in the stream using meters calibrated and 
operated according to U.S. Geological Survey, 
Quality of Water Branch Technical Memoran 
dum Number 79.10 (March 14, 1979). 
Barometers used in calibrating dissolved- 
oxygen meters were referenced to the National 
Weather Service local stations' barometric- 
pressure readings. At the three fixed-sampling 
sites operated monthly in cooperation with the 
Kansas Department of Health and 
Environment, dissolved-oxygen measurements 
were made using Winkler titrations (Brown and 
others, 1970) by Kansas Department of Health 
and Environment personnel. These dissolved- 
oxygen samples were preserved with reagents 
for later analyses.

Water samples were collected for analyses 
of inorganic compounds, nutrients, suspended 
sediment, synthetic-organic compounds, radio 
activity, Escherichia bacteria and chlorophyll. 
Water samples for analyses of inorganic 
compounds, nutrients, and suspended sediment 
were collected using U.S. Geological Survey 
approved, depth-integrating samplers and 
methods described by Edwards and Glysson 
(1988). Samples usually were collected by the 
equal-width-increment method and composited 
in a churn splitter. Occasionally, the equal- 
discharge-increment method was used if, after

METHODS 3
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measuring the discharge, the flow was felt to be 
suitable for the equal-discharge-increment 
method of sample collection.

Some sites warranted special sampling 
techniques. Dip samples were obtained at Kings 
Creek near Manhattan, Kansas (site 3, plate 1), 
and at other sampling sites during periods of 
small streamflow because the stream depths 
were too shallow to use a depth-integrating 
sampler, and the flows were determined to be 
well mixed according to water-quality field 
measurements. At Black Vermillion River near 
Frankfort, Kansas (site 50, plate 1), dip samples 
were sometimes collected when the stream 
velocity was less than 1 foot per second. At 
Delaware River below Perry Dam, Kansas (site 
74, plate 1), outflow from the reservoir flowed 
directly into backwater from the Kansas River. 
As a result, the only way to sample the outflow 
was to lower a churn directly into water running 
down the spillway. An automatic sampler was 
installed at Kings Creek near Manhattan, 
Kansas (site 3, plate 1), to obtain samples that 
might have been missed due to rapid changes in 
flow conditions. Samples were collected with an 
automatic sampler on September 8 and 9, 1989, 
and on March 13, 1990.

Samples for inorganic analyses were 
composited and split using a U.S. Geological 
Survey approved churn splitter with methods 
outlined in U.S. Geological Survey, Quality of 
Water Branch Technical Memorandum 78.03 
(January 17, 1978). Water collected in a stream 
cross section for suspended-sediment analysis 
generally was composited and obtained from the 
churn, unless a large amount of sand was visible 
in each collection bottle. In such cases, water 
samples were collected separately for analysis of 
suspended sediment. Samples were prepared for 
laboratory analysis according to methods 
described by Ward and Harr (1990). Samples 
were shipped using overnight delivery to 
minimize potential chemical changes in 
time-sensitive samples.

Traditionally, dissolved trace-element 
concentrations have been reported in micro- 
grams per liter (|ig/L). Recent evidence, mostly 
from large rivers, indicates that actual 
dissolved-phase concentrations for a number of 
trace elements are within the range of 10's to 
100's of nanograms per liter (ng/L). Present data

greater than the microgram-per-liter level 
should be viewed with caution. Such data may 
actually represent elevated environmental 
concentrations from natural or human causes; 
however, these data could reflect contamination 
introduced during sampling, processing, or 
analysis. To confidently produce dissolved 
trace-element data with insignificant contami 
nation, the U.S. Geological Survey will begin 
using new trace-element protocols in the near 
future.

Collection of water samples for the analysis 
of radioactivity was performed according to 
guidelines reported by Thatcher and others 
(1977). Water samples were collected for 
analysis of organic compounds, including 
pesticides and industrial-organic compounds, 
using methods described by Wershaw and 
others (1987). Depth-integrated pesticide sam 
ples were collected in clean, baked, glass bottles. 
Samples were collected using approved, depth- 
integrating samplers or by dipping the bottle 
into the stream near the centroid of flow or at 
several intervals of equal stream width if the 
stream was shallow or well mixed with veloci 
ties less than 1 foot per second.

Purgeable-organic samples were collected in 
clean, baked, 40-milliliter glass vials. At sites 
where streams were shallow enough to wade, 
vials were opened and filled beneath the water 
surface near the center of flow. Care was taken 
not to agitate or aerate the sample. Samples 
were obtained from other sites using a 
D74AL sampler. To avoid contaminating the 
water sample or vial, the vial was handled with 
cleaned metal tongs. A vial was placed in a 
baked, clean, 1-liter wide-mouth bottle, which 
was placed in the sampler. Teflon1 tubing with 
an outer diameter matching the inner diameter 
of the sampler nozzle was threaded through the 
nozzle and into the 40-milliliter vial located in 
the 1-liter bottle in the sampler. The sampler 
was lowered into the stream near the center of 
flow and allowed to fill in a depth-integrated 
manner. After filling, the vial was removed from 
the 1-liter bottle with tongs. All sample vials 
collected were capped, and care was taken not to 
leave an air space in the sample. This method of

1 The use of brand names in this report is for identification 
purposes only and does not constitute endorsement by the 
U.S. Geological Survey.
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collection minimized the risk of sample volatili 
zation and contamination from any equipment 
used in sample collection. Organic samples were 
chilled on ice and sent via overnight delivery to 
minimize potential changes to the samples.

Streambed-sediment samples were collected 
and analyzed for trace orga^ics and metals. 
Streambed sediment for trace organic analysis 
was collected using a protocol developed by J.A. 
Colman (U.S. Geological Survey, written 
commun., July 30, 1987). Clean, baked, 1-liter 
jars with Teflon lids or clean, baked mason jars 
with an aluminum-foil cap liner (dull side 
toward the sample) were used to hold the 
sediment. Samples were collected by scooping 
up the top 0.4 inch of streambed material using 
the sample jar itself or a cleaned Pyrex plate. 
Jars were filled so that the sediment did not 
contact the lid when sealed. The desired 
fine-grained sediment was collected in low- 
energy, depositional zones, such as those found 
on the inside bends of streams or downstream of 
islands and obstructions. If possible, a dark, 
organic silt was collected. At each site, material 
was collected from the streambed near both 
banks of the stream as a minimum. Care was 
taken not to collect samples downstream of any 
known point sources of contamination, such as 
garbage or trash. Samples were intended to be 
representative of recent deposition and not the 
streambed cross section.

After collection, sediment samples were 
wet-sieved onsite through a 2-millimeter sieve 
into a Pyrex pie pan using native water. The 
sieved material was placed in clean jars, capped, 
chilled, and sent overnight to the laboratory for 
analysis.

Streambed sediment for trace-metal 
analysis was collected in areas of recent 
deposition as well. The upper 0.4 inch of bed 
material was collected from both sides of the 
stream as a minimum. Generally, the desired 
fine sediment was found in places similar to 
those described for trace organic analysis of bed 
material areas where the stream velocity was 
slow. Samples were collected with Pyrex plates 
or nylon spoons. The collected material was wet- 
sieved onsite through a stainless-steel sieve 
using native water. A different sieve size was 
used for each survey. A 180-micrometer sieve 
was used to get a gross assessment of trace-

element concentrations for a limited number of 
synoptic sites sampled during the reconnais 
sance in November 1986. A 63-micrometer sieve 
was used to evaluate trace-element concentra 
tions in silt- and clay-sized bed sediments 
during the synoptic survey in October 1987. 
Sediment passing through the sieve was 
collected in clean, 1-liter glass jars with 
Teflon-lined lids and sent to a U.S. Geological 
Survey laboratory for analysis. Streambed- 
sediment samples collected for the determina 
tion of selenium concentrations were either 
wet-sieved onsite or dry-sieved in the laboratory 
at a later date to assess the degree of correlation 
between the two methods.

Biological samples collected included 
chlorophyll and Escherichia coli. Chlorophyll 
samples were collected and preserved with 
methods conforming to those noted by Britton 
and Greeson (1987). Escherichia-coli samples 
were collected using methods reported by 
Britton and Greeson (1987).

The U.S. Geological Survey has tradition 
ally analyzed fecal-streptococci and fecal- 
coliform bacteria as bacteriological-indicator 
organisms of water quality. Fecal streptococci 
are indica- tors of contamination because their 
normal habitat is in the intestines of humans 
and other mammals, and they do not multiply 
signifi- cantly in the environment. Fecal 
coliform also are present in the intestines of 
humans and other mammals. Escherichia coli is 
a species of fecal coliform that, in 1985, the U.S. 
Environ- mental Protection Agency 
recommended for use as an indicator organism 
for the presence of fecal contamination. Since 
Escherichia coli inhabits the intestines of 
warmblooded animals, studies have found that 
there is a direct relation between the density of 
Escherichia coli present in the water and the 
risk of gastrointestinal illness associated with 
swimming in the water (Booth, 1985). 
Escherichia coli was analyzed in this study as 
part of the National Water-Quality Assessment 
Program's tasks to test and implement new 
methods of water-quality assessment within the 
U.S. Geological Survey.

Sample Analysis

All sample analyses were performed by the 
U.S. Geological Survey's National Water-
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Quality Laboratory in Arvada, Colorado, unless 
otherwise noted in the following paragraphs. 
Inorganic compounds in water, including major 
and minor ions, and nutrients were analyzed by 
using methods compiled by Fishman and 
Friedman (1989). Detection levels for metals 
and nutrients in water vary depending on the 
laboratory that performed the analyses and the 
analytical methods used. Radioactivities were 
measured by using methods summarized in 
Thatcher and others (1977). Organic compounds 
in water were determined by using methods 
described in Wershaw and others (1987). 
Suspended-sediment concentration and 
particle-size distribution analyses were 
performed by personnel of the U.S. Geological 
Survey in Lawrence, Kansas, using methods 
conforming to Guy (1977).

Samples collected for the determination of 
organic compounds in water, including organic 
carbon and pesticides, were analyzed by using 
methods described by Wershaw and others 
(1987). The variation of exceedance levels in 
suspended organic-carbon analyses resulted 
from processing variable volumes of water to 
produce the filtrate needed for analysis. The 
detection levels of organochlorine, organophos- 
phorus, and chlorophenoxy-acid pesticides vary 
with the type of analysis performed and the 
sample volume used for the analysis.

Samples for analysis of organic compounds 
and selenium in bed material collected during 
October 1987 were analyzed by the U.S. 
Geological Survey's Geologic Division laboratory 
(Menlo Park, California) with methods specified 
by Wershaw and others (1987). Organic- 
compound samples collected during the synoptic 
survey in April 1989 were analyzed by the 
Tennessee Valley Authority using laboratory 
techniques described in Wershaw and others 
(1987), the National Handbook of Recommended 
Methods for Water Data Acquisition, Chapter 5, 
and (or) U.S. Environmental Protection Agency 
approved methods (Interagency agreement 
between Tennessee Valley Authority and U.S. 
Geological Survey, Contract No. TV-69190A, 
Subagreement No. 14, written commun., 1988). 
Varying levels of detection are the result of 
analyses performed by different laboratories, 
the use of different standard concentrations 
during analyses, or interferences from other 
compounds.

Chlorophyll concentrations were deter 
mined by using methods noted in Britton and 
Greeson (1987). Escherichia-coli sample colo 
nies were prepared and evaluated by using the 
membrane-filter procedure endorsed by the U.S. 
Environmental Protection Agency (Booth, 
1985). Sample analysis was performed by 
personnel of the U.S. Geological Survey in 
Lawrence, Kansas. To obtain consistent results, 
the same person filtered, plated, and incubated 
all samples, and one other person performed all 
colony counts on prepared plates. Detection 
levels for chlorophyll-6 concentrations vary 
according to the original volume of sample 
filtered and the volume extracted during 
analysis.

Quality Assurance

The following paragraphs describe the 
methods of quality assurance that were used to 
ensure that: (1) the water samples collected 
were representative of streamflow and that the 
bed sediments were representative of streambed 
conditions; (2) sample contamination and 
sample mix-up were prevented; and (3) analyti 
cal results were verifiably accurate.

Equipment and supplies were cared for in a 
manner that lessened the chance of sample 
contamination, thereby safeguarding accurate 
results. The churn splitter and filtering appara 
tus were cleaned with a phosphate-free deter 
gent, soaked with a 5-percent hydrochloric-acid 
solution, and rinsed with deionized water. Other 
equipment, such as the stainless-steel organic- 
carbon filter unit, beakers, and pipets, also were 
cleaned between collection sites with a 
phosphate-free detergent and rinsed with 
deionized water.

Meters were maintained and thoroughly 
checked to ensure that all parts were in good, 
working condition before data collection. Probes 
for pH and dissolved-oxygen meters were filled 
with fresh solutions, and dissolved-oxygen probe 
membranes were replaced frequently without 
trapping air bubbles that interfere with the 
measurements. Meters were calibrated properly 
before use with fresh standard solutions that 
bracketed the value of the sample. Between 
uses, meters were transported and stored in a 
safe and clean manner.

METHODS 7



Bacteriological equipment was cleaned, 
wrapped in kraft paper, dated, and autoclaved 
before use. Agar for plating bacteria was 
prepared fresh and used before the expiration 
date. Both the agar and sterile-buffer water 
were discarded properly after use or when the 
expiration date had passed. Other reagent and 
preservative stocks were rotated on a first-in, 
first-out basis and stored indoors to assure 
stability and freshness.

Samples for analysis were collected in 
accordance with U.S. Geological Survey Tech 
niques for Water Resources Investigations or 
other references, as noted previously, and in 
agreement with U.S. Geological Survey guide 
lines (U.S. Geological Survey, Lawrence, 
Kansas, written commun., 1988). Quality- 
assurance samples, which included standard 
reference samples, duplicates, replicates, 
deionized-water blanks, equipment blanks, trip 
blanks, and matrix spikes comprised approxi 
mately 21 percent of all samples submitted for 
analyses. Results of quality-assurance analyses 
were flagged as quality-assurance samples and 
entered into the computer data base like all 
other analyses results. A fictitious site name 
and identification number were used for 
analyses, which were from anything other than 
pure, native-water samples. All duplicate and 
replicate analysis results are published in this 
report. The remaining quality-assurance 
sample analyses results are available from the 
U.S. Geological Survey's water-quality data 
base in Lawrence, Kansas. Field notes and a 
field logbook were kept with recordings of 
discharges, the types of samplers and nozzle 
sizes used, sampling conditions, the number of 
sections sampled, volume of water collected for 
laboratory analysis, and any other pertinent 
information that might be useful in evaluating 
the data.

Procedures were followed to prevent 
contamination when handling and treating a set 
of samples for analysis. To prevent a preserva 
tive for one sample in the set from contamina 
ting a different one in the set, samples were 
treated in a specific order. Ultra-pure nitric 
acid, then standard nitric acid, and finally 
potassium dichromate were added to the three 
different samples for analysis of metals. Latex 
gloves worn during sample processing were 
rinsed and dried before mercuric chloride was

added to nutrient samples. This procedure 
minimized the risk of the nitric acid 
contaminating the nutrient samples and 
mercuric chloride contaminating the sample for 
mercury analysis. While onsite, used ampoules 
immediately were discarded into a 1-liter glass 
jar, half-filled with water, and sealed with a 
Teflon-lined lid to prevent preservative fumes 
from contaminating any vulnerable samples.

All samples were promptly chilled, if 
required, and shipped to the laboratory via 
overnight delivery. Nutrient samples with 
mercuric-chloride preservative were mailed in 
coolers separate from trace-element samples to 
prevent contamination of samples requiring 
mercury analysis.

The following procedures were used to 
maintain completeness of data files. Data were 
organized by water year. Available pertinent 
information related to each sample was filed 
chronologically by sample for each site for each 
water year. Contents of the computer data base 
were checked after entry to ensure that data 
entry was complete and consistent with the field 
notes. This was accomplished by tabulating the 
data and looking for incomplete or missing 
analyses and by comparison with the field notes 
and laboratory reports. Verification of 
water-quality field measurements and 
stream-discharge values stored in the computer 
data base was checked at this time.

The validity of the data was checked by 
plotting both the data for the study and 
historical data on Piper diagrams and regres 
sion plots. Chemical logic checks were 
performed on the data. Samples failing chemical 
logic checks were evaluated further. These 
samples were listed by site, date, time, and by 
the constituent(s) that appeared to be question 
able. These lists were compared by sites to 
identify problems with particular constituents 
during certain time periods. Analytical results 
for reference samples also were used to 
determine the likelihood of analytical errors. 
Quality-assurance printouts from the U.S. 
Geological Survey's National Water-Quality 
Laboratory were used to aid in determining if 
there were analytical problems associated with 
particular constituents. Verification of labora 
tory data was requested for constituents that 
appeared to be questionable and could not be
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resolved in other ways. Data that were known to 
be erroneous were deleted from the computer 
data base.

ORGANIZATION OF DATA TABLES

Tables 1-3 present descriptions of the 
sampling sites in different arrangements. Table 
1 lists sampling sites in downstream order along 
with the latitude and longitude coordinates, 
drainage area, and station type of sampling site. 
In table 2, sampling sites are arranged in 
alphabetical order, and a matrix of the types of 
analyses determined at each site is included. 
Sampling sites are listed by ascending U.S. 
Geological Survey identification number in 
table 3. For cross reference, all three tables 
contain the site name, U.S. Geological Survey 
identification number, and downstream-order 
number. The downstream-order numbers corre 
spond to the map reference numbers on plate 1.

Tables 4 to 19, inclusive, contain surface- 
water-quality data. Each table contains data for 
a different set of constituents. Constituent 
groups are divided into eight different cate 
gories: (1) physical properties, (2) dissolved 
solids and major ions, (3) sediment concentra 
tion, (4) nutrients, (5) major metals, trace 
elements, and cyanide, (6) radioactivity 
measurements, (7) organic compounds, and 
(8) biological constituents. Table 20 presents 
streambed- sediment data for selenium that 
were collected by the Geologic Division of the 
U.S. Geological Survey. To conserve space, most 
constituent groups have been divided further 
into subgroups on the basis of sample media and 
laboratory- analysis schedules.

When available, U.S. Environmental 
Protection Agency identification codes have 
been included below the constituent names. The 
U.S. Geological Survey uses these parameter 
codes in its computer data base as described by 
Schornick and others (1989) ". . . for storing the 
results of laboratory or field analyses on 
samples of water, sediment, biota, atmospheric 
deposition, and other types of environmental 
samples. Each parameter code and its 
associated description or definition identifies 
the constituent in question, some reference to 
the medium from which the sample was 
collected, the size of the filter used, the particle 
size, the reporting form of the constituent, for 
example, as CaCO^, and the units of

measurement. A given constituent may be 
represented by any number of parameter codes, 
but each code is distinct from the other codes for 
that same constituent by changes in the 
sampling medium, the phase of the sampling 
medium, the filter size, the reporting form, or 
the reporting units. If any component of the 
parameter code changes, a new parameter code 
is defined."
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Table 3. Sampling sites listed by ascending U.S. Geological Survey identification number

U.S. Geological
Survey

identification
number

Downstream order
and map reference
number (plate 1) Sampling-site name

06879100
06879650
06879820
06879900
06880000

06880500
06880800
06881000
06881200
06881500

06882000
06882510
06883000
06883570
06883940

06884000
06884025
06884400
06885500
06886500

06887000
06888030
06888300
06888350
06888500

06888705
06889000
06889160
06889500
06889635

06890100
06890900
06891000
06891080
06891100

06891500
06891850
06892000
06892350
06892500

1
3
5
6

11

12
23
26
28
32

35
36
38
40
42

44
47
49
50
51

52
56
57
58
59

61
62
63
64
68

72
74
76
77
78

83
86
87
88
89

Kansas River at Fort Riley, Kans.
Kings Creek near Manhattan, Kans.
Kansas River at Manhattan, Kans.
Big Blue River at Surprise, Nebr.
Lincoln Creek near Seward, Nebr.

Big Blue River at Seward, Nebr.
West Fork Big Blue River near Dorchester, Nebr.
Big Blue River near Crete, Nebr.
Turkey Creek near Wilber, Nebr.
Big Blue River at Beatrice, Nebr.

Big Blue River at Barneston, Nebr.
Big Blue River at Marysville, Kans.
Little Blue River near Deweese, Nebr.
Little Blue River near Alexandria (Gilead), Nebr.
Big Sandy Creek at Alexandria, Nebr.

Little Blue River near Fairbury, Nebr.
Little Blue River at Hollenberg, Kans.
Little Blue River near Barnes, Kans.
Black Vermillion River near Frankfort, Kans.
Fancy Creek at Winkler, Kans.

Big Blue River near Manhattan, Kans.
Vermillion Creek near Louisville, Kans.
Rock Creek near Louisville, Kans.
Kansas River near Belvue, Kans.
Mill Creek near Paxico, Kans.

Kansas River at Willard, Kans.
Kansas River at Topeka, Kans.
Soldier Creek near Circleville, Kans.
Soldier Creek near Topeka, Kans.
Butcher Creek at Kansas Place, Topeka, Kans.

Delaware River near Muscotah, Kans.
Delaware River below Perry Dam, Kans.
Kansas River at Lecompton, Kans.
Kansas River at Lawrence, Kans.
Kansas River at Eudora, Kans.

Wakarusa River near Lawrence, Kans.
Stranger Creek at Easton, Kans.
Stranger Creek near Tonganoxie, Kans.
Kansas River at DeSoto, Kans.
Kansas River at Bonner Springs, Kans.
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Table 3. Sampling sites listed by ascending U.S. Geological Survey identification number Continued

U.S. Geological
Survey

identification
number

Downstream order
and map reference
number (plate 1) Sampling-site name

06892940
06892950
385329095353400
385359095143000
385516095151000

385608095174400
385608095175400
385802095182500
390056095420101
390056095420102

390157095262500
390255096435000
390316095364600
390334095354300
390545095394600

390820095571500
390833096332500
391002096300100
391109096251000
392823095362800

392844096093500
394757095434300
395513096561100
400359097101400
400519097080700

400632096401600
400940097122000
401243097433500
401425096412200
401730096500200

401823096480700
401826097451100
402348096591100
402726098240500
403304097311400

403611098200600
403749097503400
404007096583000
404247097104000
404247097580600

90
91
79
85
84

80
81
82
67
66

75
2

69
70
65

60
4

53
54
73

55
71
48
46
45

34
43
39
33
31

30
41
29
37
27

16
18
25
24
17

Turkey Creek at Kansas City, Kans.
Kansas River at Kansas City, Kans.
Wakarusa River near Berryton, Kans.
Pasture, site 5, at Lawrence, Kans.
Cornfield, site 4, at Lawrence, Kans.

Wheat field, site 3, at Lawrence, Kans.
Bean field, site 2, at Lawrence, Kans.
Wheat field, site 1, at Lawrence, Kans.
Detention basin, east inflow, at Topeka, Kans.
Detention basin, west inflow, at Topeka, Kans.

Coon Creek tributary near Lecompton, Kans.
Clarks Creek near Fort Riley, Kans.
Shunganunga Creek at Croco Road, Topeka, Kans.
Kansas River near Tecumseh, Kans.
Soldier Creek at old U.S. Highway 75 near Topeka, Kans.

Cross Creek at Rossville, Kans.
Kansas River near Manhattan, Kans.
Kansas River near Zeandale, Kans.
Kansas River near Saint George, Kans.
Elk Creek near Larkinburg, Kans.

Vermillion Creek near Onaga, Kans.
Delaware River near Fairview, Kans.
Mill Creek near Hanover, Kans.
Rose Creek near Fairbury, Nebr.
Little Blue River near Endicott, Nebr.

Big Indian Creek near Wymore, Nebr.
Little Blue River 1.5 miles northwest of Fairbury, Nebr.
Little Blue River near Deshler, Nebr.
Big Blue River 3 miles southeast of Beatrice, Nebr.
Cub Creek near Beatrice, Nebr.

Big Blue River 3 miles northwest of Beatrice, Nebr.
Big Sandy Creek near Davenport, Nebr.
Swan Creek near Dewitt, Nebr.
Little Blue River near Hastings, Nebr.
Turkey Creek near Geneva, Nebr.

West Fork Big Blue River near Hastings, Nebr.
School Creek near Sutton, Nebr.
Big Blue River 3 miles north of Crete, Nebr.
Irrigated cornfield near Dorchester, Nebr.
West Fork Big Blue River near Stockham, Nebr.

SAMPLING SITES LISTED BY ASCENDING NUMBER 21



Table 3. Sampling sites listed by ascending U.S. Geological Survey identification number Continued

U.S. Geological
Survey

identification
number

Downstream order
and map reference
number (plate 1) Sampling-site name

404327097354600
404432097111100
405029097322100
405108097380600
405128097032000

405220097024000
405220097042500
405221097582100
405249098010000
405438097354800

405457097071800

19
22
21
20
15

14
13
9
8

10

West Fork Big Blue River near McCool Junction, Nebr. 
Nonirrigated cornfield near Dorchester, Nebr. 
Beaver Creek near York, Nebr. 
Beaver Creek 2 miles southwest of York, Nebr. 
Milo field near Seward, Nebr.

Bean field near Seward, Nebr.
Big Blue River 2 miles southeast of Seward, Nebr.
Lincoln Creek near Aurora, Nebr.
Lincoln Creek at Aurora, Nebr.
Lincoln Creek near York, Nebr.

Big Blue River 1 mile northwest of Seward, Nebr.

22 SURFACE-WATER-QUALITY ASSESSMENT, LOWER KANSAS RIVER BASIN: PROJECT DATA, 1986-90



CO
CD

S
DDr-H
0> t3

""O CD
IO "cS

21
CO

.5 -a
4J 0>
d c
O £H

o> o>
a+?

Q}

II
CD

 rH |
CO I

CO ° ""

Is -rH g

  § ~ U

1 -1
O Cn 'o

2 di S3
O TJ  *->
S O 0>

a d J3
 ^i O r  H^ *r^ "d
to c3 S

 2 0
cj e r\ bo

"S3 "d S

C CD O

 1 & 1
t! d jj-

D S) ^
o 1 <J rS

^ S 1$^  fci O ^
a 43 a

 « ° CO

OH £ &

O d S
r-5 CO  -S StJ
CH d tic

Pj

1 a
r i ^'co

tn CD

^ CO
CO 0>

 rH <y

co H
D QJO
CO CD

*£

CD bD

tt .^
C co

 M .3
CD ^

Is °
5

 g o>3^
^i JS ^J-i IO
d w {+H ^
o w ° O
tJ Lj S O« a^"

^

I co ^ | '1 0
x*^ 'o cu 3 ° 
O<» a^3 g, ^ 03^

CO

d ^3 fjO
hn co ^ t^v«M^
KT^*F^ ^ QJOv'j

*^ CQ y^, ^^

^ ** e_ '^^ ̂ "^

^ g cu^S
 H j ̂  Sir ^ ^^

"° x-v

c3 ^o
h[-j r^J ^j O

&i d 'S r-j

^ S o
"co ^^

frH O fli fl U2

'§-§ d^o
en o rt ^o

^^
Q) ^ rO
tiJQ * ~2 fli CH *^~^
^ C 3 f i j ^ ^"^

fH j ̂  Q^ » fl^ ^^
o 2 d 43 co O
g -FH 4J § a; ^^

x-v

CD S

14c^ ^

a

CD-* *

Q

,__,
03 g

*C^ v
o ^"S cu

S Ccd g 
r5 d'-C 3 

en d §  ^ w
en ,g
ID -PH

na
C! g g | CD^

^ll 1!!!

i i i i i i i i i i

i i i i i i i i t i

i i i t i

U2OOU3O
C35 CN tO U2 U2
rH(NCNCNCN

CN U2 rH O CN
ooooo oo oo

rH O O O O
U2O CN O l£>

rHrHrHrH

OOOOO
CO CO CO ^tf* "^^
C35 CO U2 C35 00
COC350U2CN
rH

O U2 IO O U2

rH rH Tt C35 O
rH rH rH O rH

OOOO OOOOOO
i i i i i

^ CO CN rH OO
rHO <N CN rH

IO CO CO OOO
ooooo

o
o
rH
O5 
0
oo
CO
o

rH

t >l~l t 1 11 S ' ' '
CO

i CN | | |

CN
! co ,' i !

OOOOU2
O5 C35 ^ O O
rH rH rH rH

CO "^ CO CN "^
cot^ co coco

ooo ! i
rH rH l£>

rH rH rH

ooooo
^ ̂  rH T^ CN
O U2 C35 CO O
rHCNCNrHrH

OOU5OU2 
OOOO^

rH rH rH rH rH

OOOO OOOOOO
i t t i i

CNCNrHCNCN

C35 C5 O O rH
O O rH rH rH

I I I t I I t I t I

I t t t t 
I I t t t

I 1 t t I 
I 1 t t t

l£> IO O U2 O
CO rH (NO

rH

COCOCN rHCO
oooo oo oo oo

i oo jo
rH ^ rH

rHrH (N

OOOOO
rH OOOOO
rH IO -^ O O

rHrHrHrH

OU2OOO
OOCOCOCN

rH rH rH rH rH

OOOOO OOOO
oo oo oo oo oo
rH CN CO ^ O
CNCN rHrHCN

t t t I I
CNrHCNCO'tf

i : : 05 i
CO

rH

CO

! ! ! oi !

OOU2OO
rH O COOOO5
CN CNCN CNCN

co oo ^ ̂  ̂
ooooo oo oo

! ooo i
rH COCO
o o oo
rHrHrH

CN U2 CNCOU2
W5 CO ^^ ^O ^^
\£$ T^ 1^5 CO ^O

OOU2OO 

CNCN 00 CO O5
rH rH O rH O

oooooooooo 
oooooooooo

1 1 1 1 1
O C5 CO O rH
rHOOCNrH

U5 CO OOOO
ooooo

1 1 1 QQ 1

' ' ' rH '
o

ti! 00 i
^^
rH

CN

: : 10 i

U2OOO
CNU2 COU2O
CN rHrHrH

CNCO U2COCO
oo oo oo oo oo

o ! ooo
O Tj* O CO
CN rH CO rH

rH CNCN CN

OU2 COC35O
COCNOOOO
CO COCOCN CO

OOIOIOO
CNCO rH OrH
C35CN CO CNO5
O rH rH rH O

oooo oo oooo 
oooooooooo
CNO ^ IOCO

t i t t i
C35 O rH rH CN
O rH rH rH rH

! ! >o
0

1 'rH
rH

CO

' ' rH

iq 10 o
CN 'CO

COCOlO
oooooo

ooo
00 CO CO 
C35C350
rHrHrH

rH rH IO
 ^ CO C35
CO CO CO

IOOO 

OCN O
rH rH rH

C35 O5 C35 
OOOOOO

oo oo
CN rHO

I I I
rHCNCO
OOO

PHYSICAL PROPERTIES AND MISCELLANEOUS CONSTITUENTS 23



1̂
o

1
CO w
e
cu
a  ^  ><i ^
g
o
O
eo
a
o

a» «» *» »
CO
CJ
co <~± 
S

e
Q
co
CO p«^
S-i

CO

00
1"
QS

0

1

CJ /"~v 

'C tthH^-v

~m H ^

O O rj O
*H f_| C OPQ &s§""

* TJfljJTH
CD i O O -P O

03

CH 'C  'j O
§jrj 03 P^d O

fi^ij!
^-X^-N

o of £ O °
g S eS (?PS
O "eS ^ ""O O

£H v   'si/

_

ffi l||
5 SO
03 s-'

<"> 4J O'O
Cf3 CJ fl\ H ^5
 ""  3 cj o ®^
m 'C £ ""-  ^^
CU -^ jH ^Q f ^

M 
o io
0 >-^-'

^^
O "n\ "^

^H G 3 C4«t O ' '

CC CC Cv .. CJ ^^
_c -(j cu .y cu O

CJ 2 Cn,O M °

II

ON

S
Q

CS <-!
0 O

'g3 ^'-g fe

'o t> o^

O SVJ3 3 M S §
  ""O

| )  FH

i ̂  fl CJ ^TH~

!^ ^2 ^^ ?n ^Q CD 
^ CO ^ Cu *T ^ 4-3

1 1 1 1 1

1 1 1 1 1

I!!!!

OiO iO OiO
OiTfOGOCN

iH CN iH CN

1C CO CO (M 00
oooo co co c^

ooooc^
t>» C3J 10 CO Oi
co co co 10 Tt*

«y M «\ «y

TH C^l TH TH

00 CO 00 CN O *
Tj* iH iH ^ IO
CO CO CO CO C^ 

r-T

OOWiOO 

OCNOOOiH
iH iH iH O i  1

OiOiOiOiOi
oooooooooo

iHi-HCN THCN
1 1 1 1 1

ooooo

o
o
TH

Oit-
co
co
o

TH

O J j CO |
Tf CO

O J i CN i
O Oi
TH

CO CN
co i ! c^ i

OiOOOO
T^ ^^ t"^ ^P CO

^^ ^^ ^^ ^1 C^

d~^} £^ d~^3 ^Q 1,^5

00 C^ 00 00 00

OOOOiOO
LO ^J^ ^^ ^1 C^
^^ ^p ^-ij^ ^^ ^^

K ^ *v

T^ T^ T^

O O CN O-sf
OiHOiCN t~
1C Oi^CO »O CO

OiOOOiO 
TH O CO 1C CO 
OOOOiHOO
iH iH O i  1 O

OiOiOiOiOl
oooooooooo1 1 1 1 1
iH 1C iH Oi 00 
CO iH iH iH iH

1 1 1 1 1
CO CO C^ C^ 00
ooooo

1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 
1 1 1 1 1

ooooo
iH C^ 1C TH -Tf
CN iH

iH Tj* t^* ^J^ CO
00 00 00 00 CO

C"1^ ^O ^^ ^^ ^^
fp 00 ^^ ^F ^1
^^ Oi ^-ij^ C*^ CO

1-T T-T

OTHCOOCO
C"1^ 00 T^ ^?J^ ^1
O^ ^P ^ij^ ^^ LO

Oi CO"

iO OO iO O 
TfCOOi-HCN

iH iH O r- 1 TH

Oi Oi Oi Oi O
00 00 CO 00 Oi 

1 1 1 1 1 
iH CN C^ OiO 
iH O iH TH iH

OiOiHCNiH
O iH iH iH O

1 1 1 1 1 1

1 1 1 1 1 1

! ! !

OOiO
 ^ c^ c^

TH

iO ^O ^f^
00 00 CO

OiOO
coco-*
CO Oi CO
1-T T-T

OiOiO
IO TH ^H
iO iO iO

ooo
OiOCN
O TH TH

ooo
Oi Oi Oi

1 1 1 
OiCOl> 
OCNCN

CNCO"*
ooo

COOOiOOO
CO "* CN "* CO

OCOCOlOrH

TH TH TH

iH iH 00 iH O

TH

O iO O lOO
OO C^ iO iO CN
iHCN iH CN

Oi CO CO "tf1 CN
C^ 00 00 00 00

O TH CO CO CO
00 t"* TH Tj* 00
iO iO CO iO iO

iO

"tf ' CN CO' TH
TH

ooooo
O 1C 1C  * CO

TH TH TH TH O

C^ CO CO Oi Oi
00 00 CO CO CO 

1 1 1 1 1

CN CN THOO1 1 1 1 1

OOrHOO

o
o
o
iO 
CO

CO
O5
o
1C
iO
CN
o
Oi
CO

CN

1 1 1 1 1

1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 
1 1 1 1 1

o ooo
10 ! t-* o Tf
iH iH CN iH

t^ CN iH C^ C^
t^ooooc^c^

THO i cooo
t-O t-Oi
iO CN iO CO

CN C^OO
t-. cqpo_

"\r TH
CN
TH

lOOOiOO

TH O TH TH TH

c-c-c-c-c-
oooooooooo

1 1 1 1 1 

CNCNCNCNiH
1 1 1 1 1

CO CO CO CO TH

o
co
Oit-
00
co
o

CO

24 SURFACE-WATER-QUALITY ASSESSMENT, LOWER KANSAS RIVER BASIN: PROJECT DATA, 1986-90



TJ
0>

ti  a
o
u
i

HO

_a
' G

£o
CO

0
2»
CJ=2
1'i

CJ
CO
%> P*A

Ho 
f^ 
%> 

13,s«,"o
'1

£
Tl?

3

O '   -

-g bEto
2; 5 ti-i (N

& - BO
« ^J""

f-j

g TJ "8 .2 rH
QJ 1 Q) Q) ^j f  "^

CO

fl TJ^O
ft. Jj O t^ O

£i;3'o gf§
Q M ^S

ksSSI
S3* o?o

pH ^  '^-^

12^,-s
j-Hrg^O

o< ^ "S o
So

03 ^^

t) j'-» X  V^ S

""* S U S ^

^l«l.§
CQ8 '

x _ x
o) M "g '"O ^^
PJl rj ^ (OU § rH
Ctf Ctf O ^^ S CD

ill! Si;tf  -« -M 5 S^^
rj s^^x -»

^>
0) S
6 S
^4

^**'

0) s
Q

13 £2
o g g) ^-J g
o ^ _y "^
® |w .5 Wc5 ^ -^ s

. CQ fl c3M -S
t) ' "

1 'fi * fH '"^

Ij|l|||

co i i co !
(N COt> t>

t> ! ! t> j
00 00

00 O
O5 J i OS i

c^ ^o ^o ^^ c^
OOCDtXNOO

OSOSOOrHO

t>t>t>0000

(N CO i i-l <N
OO5 OOO
co to to to

cococo o
CO rH rH CO 00

O CO

o oo to to
rHOO CO rH
rH^ to) too

00 00 00 00 00
ooooooooooi i i i i
OS CD TfOOl>

OOOOO

o
to
CD
OS
t>
00
CDo

CO

1 1 j j j

: : : : :

o
£ ! ! ! !

t> toco t>o
t> t> t> t> 00

"^* ^5 tfD ^5 ^5
CD toOOOCO
toCO CO rH<N

00
(N

OS OS 00 OS
tot> oso

(N rHrH

oo tooo
o too to<N
rH<N<N (NO

00 OS OS OS OS 
00 00 00 00 00

1 1 1 1 1
OS 00 00 00 OS
OOOOO 1 1 1 1 1
CD OS OS OS OS 
OOOOO

! ! ! t>o
CO ^
t>t>

1 ' ' os t>

CDO
! ! ! odod

00
! ! ! ooco

rH<NCOCOOS

00 00 00 00 t>

to o o co -^
rH t> to CO CD
cococo to to

"t
CD rH

rH -^ CD rH
to ^ CD

to o to o to
COO rH<N to
<N to t> toOO
OOOrHO

OS OS OS OS OS 
000000 0000

1 1 1 1 1
OS OS OS rH CO 
OOOrHO 

1 1 1 1 1
OS OS OS OS O 
OOOOrH

1 I r<*\ I 1i i 52 i i
CO
t>

! ! w ! !
1 os ' '

00

! 10 ! !

OOO
O<NOO i !
rH

(NOSOS t>CD
00 t> t> t> t>

rH CD OS toOO
00 toOOOOrH
to to toco<N

oco
O rH rH

rH to CD
rHO
(NrH

to to o to o
rHOCO to -^
COCOOO rH 
rHrHrH<N<N

OS OSO OO 
00 00 OS OS OS

t> tocococo

rH<N<N COCO 
rH rH O O O

j i j i ;

: : : i :

lilt!

to
! ! ! ! os

t>OO <N rH

t> 00 00 00 00

"tf <NCO to !
^00 rHCO
<N<NCOCO

CO
t>t>coos t>
CD ^ ̂  ̂

too too o
O^ rH IO ^^ CO
(N CO CO O rH 
(N <N<N O rH

OOOOO 
OS OS OS OS OS

CO COCOCO 
rH rH rH rH (N

1 1 1 1 1
CO CO CO CO CO 
OOOOO

j

1 
1

!

o
CO
rH

rH

00

rt*
^t
to

rH

(N

to
rH
t>
rH

o 
os

1
t>
(N

s

1 1 1 1 1 1

1 1 1

1 1 1 1 1 1

oo to
CD CDO

coco
! odoo

! OO
^ ̂
rH rH 
r-Tr-T

! oo
Oto
OCO
coW
w

o to to
CO CO Tt*
to toos
rH rH O

t> t>os
00 00 00

rH rH rH

oo 4*
rH rH O

oo
to
CO 
CO
CD
OSo
CO
CO
00o
OS
CO

"t

PHYSICAL PROPERTIES AND MISCELLANEOUS CONSTITUENTS 25



T
ab

le
 4

. 
P

hy
si

ca
l p

ro
pe

rt
ie

s 
an

d 
m

is
ce

ll
an

eo
us

 c
on

st
it

ue
nt

s 
C

on
ti

nu
ed

:FACE-WATER-Q
UALIT

M
* W t» 1 1 S 1 § § % 1 1 S 2 3 1 1 | £ i 8

D
ow

n
 

st
re

am
 

or
de

r 
an

d 
m

ap
 

U
.S

. 
G

eo
lo

gi
ca

l 
re

fe
re

nc
e 

S
ur

ve
y 

nu
m

be
r 

id
en

ti
fi

ca
ti

on
 

(p
la

te
 1

) 
nu

m
be

r

5 
06

87
98

20

6 
06

87
99

00

7 
40

54
57

09
70

71
80

0

8 
40

52
49

09
80

10
00

0

9 
40

52
21

09
75

82
10

0

D
at

e

09
-2

9-
87

07
-2

4-
88

09
-0

7-
88

11
-1

6-
88

03
-0

9-
89

06
-0

2-
89

09
-2

8-
87

10
-1

4-
87

07
-2

6-
88

11
-1

4-
88

03
-0

8-
89

04
-1

4-
89

05
-3

1-
89

07
-1

8-
89

10
-1

4-
87

04
-1

4-
89

10
-1

5-
87

04
-1

0-
89

09
-2

9-
87

10
-1

5-
87

07
-2

6-
88

07
-2

6-
88

07
-2

7-
88

11
-1

5-
88

03
-0

7-
89

04
-1

4-
89

05
-3

1-
89

T
im

e 
(2

4-
ho

ur
)

15
15

10
20

13
40

08
50

09
30

08
20

12
50

12
00

07
30

12
00

10
15

11
50

14
45

13
00

08
50

13
45

08
30

13
15

10
45

09
10

09
45

21
50

05
50

08
15

10
15

10
00

09
30

D
is

ch
ar

ge
, 

in
st

an
 

ta
ne

ou
s 

(c
ub

ic
 f

ee
t 

pe
r 

se
co

nd
) 

(0
00

61
)

2,
68

0
24

0
66

8
45

5
39

5

49
6 7.

1
 6.

2
1.

4
41

5 __ E
1.

5
3.

7

 ~ __ -

.0
3

 
.3

4
E

.3
0

E
.3

0

1.
4

E
.0

1
~

.4
0

Sp
ec

if
ic

 
co

nd
uc

t
 

an
ce

 
(|i

S/
cm

) 
(0

00
95

)

1,
35

0
1,

29
0

1,
41

0
1,

94
0

1,
58

0

1,
09

0

34
0

53
9

58
3

65
6

33
4

55
3

65
7

48
8

77
0

75
9

26
1

32
0

27
6

87
2

45
8  ~

1,
13

0
45

2
1,

07
0

96
4

pH
 

(s
ta

nd
ar

d 
un

it
s)

 
(0

04
00

)

7.
8

8.
1

8.
6

8.
7

8.
6

8.
6

7.
6

7.
9

8.
2

8.
0

7.
8

8.
8

8.
2

7.
4

8.
1

8.
4

7.
4

8.
3

7.
4

7.
6

7.
6

 ~ 7.
8

5.
9

8.
7

7.
5

T
em

pe
r

 
at

ur
e,

 
w

at
er

 
(d

eg
 C

) 
(0

00
10

)

21
.0

26
.0

21
.5 7.
5

6.
0

21
.0

19
.5

11
.0

24
.0 6.
0 .5

12
.0

19
.5

21
.5

10
.5

12
.5

10
.0

10
.0

13
.5

11
.0

20
.5

26
.0

21
.5 6.
5 .5 8.
0

16
.0

O
xy

ge
n,

 
di

s
 

so
lv

ed
 

(m
g/

L
) 

(0
03

00
)

7.
0

7.
8

~ 10
.6

15
.2 9.
8

5.
8

 7.
0

11
.0 8.
3

__ 11
.2 6.
3

__ ~ __ ~ 1.
9

 1.
6

2.
9

1.
2

4.
4

2.
0

 1.
0

O
xy

ge
n,

 
di

s
 

so
lv

ed
 

B
ar

om
et

ri
c 

(p
er

ce
nt

 
pr

es
su

re
 

sa
tu

ra
ti

on
) 

(m
m

of
H

g)
 

(0
03

01
) 

(0
00

25
)

82 10
0 ~ 93 12
5

11
4 66  86 94 60 __

12
8 ~  ~ __ - 19 .. 19 38 14 39 14 ~ 11

73
6

73
8  

73
1

74
9

73
9

73
5  

74
1

71
8

73
0 __

72
6 ~ _ ~ __ --

73
3  

72
5

72
2

72
1

70
5

77
3  

71
8



<U

_g

o
O
co

-K»

e
O>
a.***

-K»
co
e
0
<L>

CO
a
oo>
e

.3  ^i
O>
<L>
CO'i

CO
O> £

1s
^

CO

,£»
o

^j

?£

 £ gS- s 3 ffiw
fi tn ** * ^

jlfi
g> ' cu cu '-fl o
Qfi.cn > O CS J5

^ x   ' cS
en

fl*  « ^r^1
® i CD t^ o

&& 'o go 
Q «3o

^^
8 g" « u S
S 3 "S bfiO 

Jj >r§°
^  | '   '^-^

^

"t / s
ff< /   S ^-^

HHr§ ^O

G< ^ 'S r^>
C8 ^ S
en ^

u ,i, ^^^ _ s

§ os_ __ ^ ̂ ^ Q
cu 2 S 03 o

o ^.O
0 ^N-'

aT f M -S^_
!H (H 3 c2 O ^
CS C8 O CJ CO

0 2 S ^Q WO
tn C cS r3 s_ OS   -M g S^ 
o ^ a

0) 3

S ^lk2C"9
^ ̂

cq

0)ts
Q

cS d
.° O
'Gb ^'43 5n

P^H CU W ^

8 c* g
O 3vC 3.CQ a g
03 ®'O
1 )   " 

-« cu ^

g | ^ ^1J^
Q gr2 S ® i-S

"en g g ti£?

OO ' Tf IO IO
CO ' CO <N<N

(N { -^ CO TH
co t>ooo

TH

CO COOCO
10 ! co t> t>

lOOOOO
OO "^ TH CO t-

o TH as t> oo
oooot> t> t>

00(NOOTf
IO IO t> t>t>
^ 1O IO IO IO

10 <N<N<N
TH | 00 00 00

ooooo
IO IOOOO
TH(NOSCOt>
TH TH O TH TH

t> t> 00 OOOO
00 00 00 00 00

1 1 1 1 1
00 Tf CO CO CO 
(N TH(N (N (N

1 1 1 1 1aso t> t>t>
OTHOOO

o
o
00

IO
CO
t>
as o
00
CO
^
10
o^

o
TH

^* "^t ^^ 10 IO
<N<N<N (NTH

OTHOO<N TH
oooco t>as
TH

 ^f C<l IO O Tf

t" CO IO CO O
TH

ooooo
00 CO CO (N t>

oo as t> as o
t> o t> t> oo

as <NTH coco
Tf IO CO CO TH
IO IO IO IO IO

(N C<l C<l C<l
oo oooooo !

ooooio
TH THIO asco
(NOOOTH

oooooo oooo
ooooooooooi i i i i
COI>t> t>^

1 1 1 1 1

OOOOTH

10 ! Tf
CO (N
t> t>

1 ' co

1-H

: : co-

oio
OTHCO

TH TH

co as co
t>oot>

o^co
00t>00
CO^flO

oo as
00 TH

1

OlOO
OTH co
ot>co
TH TH TH

as as as
oooooo
t>OTH
OTHCOi i i
ooo

co i <N co as
CO ^^ OQ COt> t>t>t>

10 i O(N(N
oo ooasoo

cq t>asiq
t> i CO O T-H

TH TH

ooooio
as <N coco
THTH (N

TH TH TH CO 00
00 00 00 00 t>

COIOOTHOO
CO 00 00 (N O
IO »O IO CO -^

co i oas»o
CO COTH(N

OOlOOlO
IO (N -^ IO TH
co asaoo<N
TH O O TH TH

t> t> oo oo as
oooo ooooooi i i i i
00 Tt* COTf 00
(NTH (NTHO
as o t> TH co
O TH O TH O

o o
o
o
00
00
CO
o

TH
TH

! t>io
t>t>

i coo
asco

coo
! oo id

OlOO
coao<N

rH<N

^* TH as
oooo t>

<NTHCO
IO CO IO

! t>io
TH CO

IOOO

o co ^
TH TH TH

as as as
oooo ooi i i
THCOTH

i i i
"tf IO t>
OOO

C*3 ,_! TH TH O
CO ^* ^ ̂  ̂

O O C<l t> ^f
oo t> as o as

TH

CO 00 "^f "^f ^f

t> idi>od t>

lOOOOO
asco 10 co co
TH(N(N<N<N

THOOCNCO
00 OOOO 00 t>

as looo as 10
CO IO IO IO IO

o 10 »o 10 10
COlOlOlO

lOOOOO
(NOOOO

TH TH TH TH (N

OOO 00 00 00
00 OOOO 00 00

00 CO CO CO CO 
<N<N(N<N<N

as o o o o
ooooo

o
0
IO
o
00
00
CO
o

(N
TH

OTH
oo

(NCO
oo co

OlO
co id

oo
<N!N

oo
oooo

010
o as
IO IO

IO IO
IO IO

oo
oo
(N CO
oo

oooo
oooo

1 1
oo
<N<N
o o
oo

 #

PHYSICAL PROPERTIES AND MISCELLANEOUS CONSTITUENTS 27



T
ab

le
 4

. 
P

hy
si

ca
l p

ro
pe

rt
ie

s 
an

d 
m

is
ce

lla
ne

ou
s 

co
ns

ti
tu

en
ts

 C
on

ti
nu

ed

FACE-WATER-
QUAUT * W GO

 
GO 1  ^ s M § 1 i i 50 3 9 J*i § 3 ^ £ i

D
ow

n
 

st
re

am
 

or
de

r 
an

d 
m

ap
 

U
.S

. 
G

eo
lo

gi
ca

l 
re

fe
re

nc
e 

S
ur

ve
y 

nu
m

be
r 

id
en

ti
fi

ca
ti

on
 

(p
la

te
 1

) 
nu

m
be

r

12
 

06
88

05
00

13
 

40
52

20
09

70
42

50
0

14
 

40
52

20
09

70
24

00
0

15
 

40
51

28
09

70
32

00
0

16
 

40
36

11
09

82
00

60
0

17
 

40
42

47
09

75
80

60
0

D
at

e

11
-1

4-
88

03
-0

8-
89

07
-1

7-
89

10
-1

4-
87

04
-1

4-
89

06
-2

4-
89

08
-2

7-
89

06
-2

4-
89

08
-2

7-
89

09
-2

9-
87

10
-1

5-
87

07
-2

6-
88

07
-2

6-
88

07
-2

7-
88

09
-0

6-
88

11
-1

5-
88

03
-0

7-
89

04
-1

1-
89

05
-3

0-
89

07
-1

8-
89

09
-2

9-
87

07
-2

5-
88

07
-2

6-
88

07
-2

6-
88

07
-2

6-
88

07
-2

7-
88

07
-2

7-
88

T
im

e 
(2

4-
ho

ur
)

08
45

11
30

15
05

08
10

14
15

12
00

12
55

12
30

13
10

15
45

11
05

06
30

18
00

12
15

11
45

10
15

16
00

12
00

11
45

16
30

12
15

12
30

13
00

17
00

21
00

01
00

05
00

D
is

ch
ar

ge
, 

in
st

an
 

ta
ne

ou
s 

(c
ub

ic
 f

ee
t 

pe
r 

se
co

nd
) 

(0
00

61
)

29 50 49 __ __   __ ~ 6.
9

 6.
7

E
6.

7
E

6.
7

5.
8

3.
0

6.
4

__ 4.
4

16 5.
6

14
E

14
E

14
E

18

E
18

E
18

Sp
ec

if
ic

 
co

nd
uc

t
 

an
ce

 
(j

iS
/c

m
) 

(0
00

95
)

68
9

47
6

52
0

71
1

70
3 18 56 48 94 78
5

87
6    

94
6

1,
03

0
90

9
93

2
83

8

32
8

73
4 __

53
2

35
6

53
5

64
4

66
2

pH
 

(s
ta

nd
ar

d 
un

it
s)

 
(0

04
00

)

8.
2

7.
6

7.
7

8.
1

8.
4

7.
3

7.
7

7.
0

7.
1

7.
7

7.
7

7.
6

--  7.
7

7.
5

7.
7

7.
5

7.
6

7.
4

7.
8

8.
0

7.
8

8.
0

8.
0

8.
0

8.
0

T
em

pe
r

 
at

ur
e,

 
w

at
er

 
(d

eg
C

) 
(0

00
10

)

5.
5 .5

22
.5

10
.5

12
.0

20
.0

 20
.0

 20
.0

16
.5

21
.0

25
.5

20
.5

20
.0

14
.5

11
.5

14
.0

21
.5

23
.5

16
.0

26
.5

24
.5

27
.0

27
.0

25
.5

23
.5

O
xy

ge
n,

 
di

s
 

so
lv

ed
 

(m
g/

L
) 

(0
03

00
)

11
.4

12
.2 5.
0

_ _   __ ~ 1.
5

 2.
1

4.
8

2.
1

2.
5 .6 4.
0

 4.
9

5.
6

7.
0

6.
8

7.
1

8.
1

6.
5

5.
6

5.
9

O
xy

ge
n,

 
di

s
 

so
lv

ed
 

B
ar

om
et

ri
c 

(p
er

ce
nt

 
pr

es
su

re
 

sa
tu

ra
ti

on
) 

(m
m

of
H

g)
 

(0
03

01
) 

(0
00

25
)

95 87 61 __ _   __  17  25 63 25 29 6 40  59 70 74 92 90 10
7 86 72 74

72
4

74
0

72
6 __    __  

72
8  

71
9

72
1

72
0

71
4

70
2

71
7 ~

71
6

71
8

73
3

72
6

72
6

72
5

72
8

72
3

72
2



Ol
S3
e

 I-H s
o
o

e
a

'H
V)

O
CJ
ff> &
o

1

tn'i

§(f> S»"^
1̂*

"o
_o

n

.

Jj2rwt^

O /""s

£ bffito
S JJ5 *tH O5

2 0) C O 
t-i n o

Oi i Q) Oi '-M o 
bC, JO ^ O Cd jo

T3 'Q en O
>-? CO CX-2 ®

to

s ,^g§
!&|j> ti>|

O "-'«-'

1 ^_^

g.g'jj^S
c s cd |?P2

c£j "$ ^Ss

'H^^

W'S -2°
p £3 'S 3t!

.2 3 oto "  '

O 4J *£"^

VMm ° 3B

Oi "S 'O
be ^ 2 o) S3 ^H
cd § o t<~' S CD
jfl -^ ^ .Sn OlO
"o 2 ^-Q M °
_oa ^C cd 3 ^ O
£j S^^./ A

^-^

oi 3 
SS  rH >^M

C""1 4

(N

0)
rtcd
Q

^ e5j p?
'5o K^'^ ^H
,_^ Oi g (^
O ^ .pj "^
O ^'43 §

CC Cd fi
02 ^

  "o
ID

T3 0) x-S

i-i ri ^ O *-< i  1
> g   ft § J3 0)
o oi o3 § *"* S "cd

Q -i| |ea

Tt toCOTf

(N(NO(N

t>Olt>CO

CO t> CO O1

totototo
<NTt<CO
(N(N

O1CO t>CO
t"- t"- t  t"-

O1COOO
CO (N tXN
COCDO1O1

to co
cococo'ci1-1 1-1
fjj fj^

oooo 
o o co o 
01 co 1-1 co
O i  1 1  1 1  I

CO GO GO Ol
coco cocoi i i ic^ t- to c^
Ol C^l i  I O

1 1 1 1t> t> 1-1 co
OOr-IO

o
o
co
0
CO
to
t>
Ol
o
t>
^
(N

S

t>i  I

^*t^ I t"*1 t** ^»t^

CO (NO(N

1-1 ! cooo
Ol COCOO1

to i-jOiTf
oo ! to oo <N1-1

Otototo
t>(NCOt>O
i-l i-l (N

OOQOQOQ t>
QO t- 1- 1  t-

Tf to t> co co
Tf to 'rf 01 co

co to
co co to

' i CO*(N
CO
(N

to tooo to
^H ^^ CO CO ^»t^

1  1 1  1 1  1 1  1 1  1

t> t> QO QO Ol
co coco coco
01 to to to t>
(N i-l (N i-l O

1 1 1 1 1
01 o t> 1-1 co
OrHOrHO

o
ô
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Table 8. Concentrations of nutrients in water

[Number in parentheses is U.S. Environmental Protection Agency identification code. 
mg/L, milligrams per liter; --, not determined; <, less than]

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

1 06879100

2 390255096435000

Date

05-14-87
06-03-87
06-22-87
07-21-87
08-18-87

09-21-87
09-29-87
10-20-87
11-23-87
12-21-87

01-22-88
02-16-88
03-14-88
04-20-88
05-17-88

06-09-88
07-06-88
07-27-88
08-11-88
09-02-88

10-07-88
11-04-88
11-15-88
12-16-88
01-27-89

02-17-89
03-08-89
03-17-89
04-24-89
05-16-89

05-25-89
06-01-89
06-15-89
07-11-89
08-18-89

09-11-89
10-02-89
11-17-89
12-19-89
01-10-90

02-09-90
03-23-90
04-27-90

09-29-87
07-27-88

Time
(24-hour)

1120
1145
1445
0930
1045

1000
1000
1100
1045
1100

1005
1030
1030
1120
1230

1200
0855
1300
0940
0920

1230
1315
1205
0910
1015

1210
1000
1000
1035
0815

1100
1010
1005
0830
0835

1045
1030
0900
1115
1420

0910
1040
1200

1200
1150

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

0.91
.97
.88

 
-

__
.43
.60
.54

-

1.2
1.1
.56

 
-

_
.89

~
._
-

_
 
__

.19

.48

.44

.18
 
..
~

.82
 

.85
1.4

.30

.81
_.
__
._

.63

.47

.57
-

_
 

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.06
.02
.02

<.01
<.01

<.01
.01
.01
.01

<.01

.01

.01

.01
<.01
~

<.01
.10

<.01
.02
.01

<.01
<.01
<.01

.02

.03

.03

.02

.02
<.01
<.01

.11
<.01

.15

.03

.03

.01
<.01
<.01
<.01

.01

.01

.03
<.01

<.01
<.01

Nitro
gen,

N02+N03,
dissolved

(mg/L
asN)

(00631)

0.97
.99
.90
.62

1.2

.71

.44

.61

.55

.87

1.2
1.1

.57
<.10
~

<.10
.99

<.10
<.10
<.10

.21
<.10
<.10

.21

.51

.47

.20
<.10
<.10
<.10

.93
<.10
1.0
1.4

.33

.82

.45

.29

.75

.64

.48

.60
<.10

<.10
<.10

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.18
.05
.09
.04
.03

<.01
.07
.04
.03
.19

.24

.23

.05

.04
~

.02

.05

.06

.06

.01

.02

.10

.05

.07

.05

.08

.03

.03

.03

.04

.48

.04

.14

.05

.02

.04

.03

.04

.07

.31

.05

.07
<.01

.04

.04

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

..
 
 
 
--

_
0.93
 
 
--

_
 
 
 
~

_
 

.34
__
-

_
 

.55
~
 

__
.47

 
 
~

_
.56

 
 
-

_
 
 
..
-

 
._
--

.36

.16

Nitro
gen,

ammonia*
organic,

total
(mg/L
asN)

(00625)

1.2
1.0
2.3
2.1
1.1

.4
<.2

.9

.7

.8

1.0
.8
.7
.9
.4

.6

.5
1.3
1.0
1.1

.6

.9
1.3

.6
1.0

.8

.9

.9
1.1

.5

2.8
.8
.6
.6
.7

2.8
.9
.7
.3
.7

.8

.8

.8

1.2
.4
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Table 8. Concentrations of nutrients in wafer Continued

Down
stream
order

and map
reference
number
(plate 1)

2

U.S.
Geological

Survey
identification

number

390255096435000

Date

11-15-88
03-08-89
06-01-89

Time
(24-hour)

1050
1140
0830

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

 
 

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

<0.01
<.01
<.01

Nitro
gen,

N02+N03,
dissolved

(mg/L
asN)

(00631)

<0.10
<.10
<.10

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.06
.02
.02

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

0.44
.48
.48

Nitro
gen,

ammonia+
organic,

total
(mg/L
asN)

(00625)

0.6
.5
.7

06879650 05-20-87
05-27-87
06-22-87
07-21-87
01-19-88

02-16-88
03-14-88
04-18-88
05-17-88
06-09-88

09-08-89 
09-08-89 
09-08-89 
09-09-89 
09-09-89

1025
0950
1040
1145
1110

1400
1500
1535
1015
1300

2150
2205
2250
0020
0235

0.67 
.13

.02 

.03
.69 
.16 
.36

.04 

.10 

.04 

.04 

.02

.03 

.04 

.01 

.03 

.01

.5 

.8 

.4

.2 

.6
"2

2.1 
7.2 
2.2 
1.0
.7
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Table 8. Concentrations of nutrients in water-Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

1 06879100

2 390255096435000

Nitrogen,
ammonia +

organic, Nitrogen, Nitrogen,
dissolved total dissolved

(mg/L (mg/L (mg/L
as N) as N) as N)

Date (00623) (00600) (00602)

05-14-87
06-03-87
06-22-87
07-21-87
08-18-87

09-21-87
09-29-87 1.0 -- 1.4
10-20-87
11-23-87
12-21-87

01-22-88
02-16-88
03-14-88
04-20-88
05-17-88

06-09-88
07-06-88
07-27-88 .4
08-11-88
09-02-88

10-07-88
11-04-88
11-15-88 .6
12-16-88
01-27-89

02-17-89
03-08-89 .5 - .7
03-17-89
04-24-89
05-16-89

05-25-89
06-01-89 .6
06-15-89
07-11-89
08-18-89

09-11-89
10-02-89
11-17-89
12-19-89
01-10-90

02-09-90
03-23-90
04-27-90

09-29-87 .4
07-27-88 .2
11-15-88 .5
03-08-89 .5
06-01-89 .5

Phos
phorus,

total
(mg/L
asP)

(00665)

0.24
.34
.49
.45
.40

.15

.14

.11

.12

.15

.21

.20

.10

.12

.03

.11

.15

.16

.13

.19

.11

.16

.20

.13

.15

.20

.16

.12

.25

.22

.38

.15

.07

.19

.28

.36

.23

.20

.13

.17

.23

.21

.13

.08

.10

.09

.03

.09

Phos-
Phos- phorus,

phorus, ortho,
dissolved dissolved

(mg/L (mg/L
as P) as P)

(00666) (00671)

0.13
.10
.09
.06
.15

.09
0.07 .06

.06

.07

.07

.09

.07

.07

.03
~

.03

.05
.05 .04

.02

.26

.04

.07
.03 .02

.07

.07

.08
.05 .04

.06

.05

.01

.05
.02 <.01

.03

.15

.09

.10

.11

.11

.10

.13

.08

.15

.04

.07 .02

.08 .06

.06 .04

.02 <.01

.04 .04
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Table 8. Concentrations of nutrients in water Continued

Down 
stream 
order 

and map 
reference 
number 
(plate 1)

U.S. 
Geological

Survey
identification

number Date

Nitrogen, Phos-
ammonia + Phos- Phos- phorus,

organic, Nitrogen, Nitrogen, phorus, phorus, ortho,
dissolved total dissolved total dissolved dissolved

(mg/L (mg/L (mg/L (mg/L (mg/L (mg/L
asN) asN) as N) as P) as P) as P)

(00623) (00600) (00602) (00665) (00666) (00671)

3 06879650 05-20-87
05-27-87
06-22-87
07-21-87
01-19-88

0.04
.37
.04
.02
.02

<0.01
.04
.03
.01
.02

02-16-88
03-14-88
04-18-88
05-17-88
06-09-88

09-08-89 
09-08-89 
09-08-89 
09-09-89 
09-09-89

2.4 
7.4 
2.3 
1.1
.75

.02 

.03 

.01 

.02 

.02

.39 
1.2 
.39 
.15 
.08

.02 

.02 

.01
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

3 06879650

5 06879820

6 06879900

9 405221097582100

10 405438097354800

11 06880000

12 06880500

Date

09-09-89
09-09-89
09-11-89
10-03-89
11-17-89

12-15-89
02-13-90
03-13-90
03-13-90
03-13-90

03-20-90
04-27-90

09-29-87
07-24-88
11-16-88
03-09-89
06-02-89

09-28-87
07-26-88
11-14-88
03-08-89
05-31-89

09-29-87
07-26-88
11-15-88
03-07-89
05-31-89

09-28-87
07-26-88
07-26-88
07-26-88
07-26-88

07-27-88
07-27-88
07-27-88
11-14-88
03-07-89

05-31-89

09-28-87
07-26-88
11-14-88
03-08-89
05-31-89

09-28-87
07-26-88
07-26-88
07-26-88

Time
(24-hour)

0500
0715
1520
0855
1315

1305
1030
2055
2140
2355

1130
1715

1515
1020
0850
0930
0820

1250
0730
1200
1015
1445

1045
0945
0815
1015
0930

1150
0900
1300
1700
2100

0100
0500
0900
1345
1000

1330

1350
0845
1050
1215
1600

1425
1000
1005
1400

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

 
 
 
 
~

_
 
 
 
--

_
-

0.30
.76

 
 
~

2.4
.88
.92

3.0
.37

__
.21
.42

2.6
~

2.5
 
2.4
2.2
2.1

2.1
2.1
2.2
 
1.6

.13

3.6
2.9
2.8
3.0
2.8

3.0
2.2
2.6
2.6

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

 
<0.01
<.01
<.01

<.01
<.01
<.01
<.01
<.01

<.01
<.01

.01

.04
<.01

.02
<.01

.07

.05

.02

.10

.10

<.01
.19
.07
.57
.03

.08
 

.05

.05

.05

.04

.04

.04
<.01

.05

.04

.02

.01

.04

.10

.14

.03

.05

.04

.04

Nitro
gen,

Nitro
gen,

NO2+NO3, ammonia,
dissolved

(mg/L
asN)

(00631)

 
 

<0.10
.12

<.10

<.10
<.10
<.10

.20

.10

<.10
<.10

.31

.80
<.10
<.10
<.10

2.5
.93
.94

3.1
.47

<.10
.40
.49

3.2
<.10

2.6
 
2.4
2.3
2.2

2.1
2.1
2.2

.11
1.6

.17

3.6
2.9
2.8
3.1
2.9

3.0
2.3
2.6
2.6

dissolved
(mg/L
asN)

(00608)

 
0.02

.01

.02

.02
<.01

.06

.04

.02

<.01
<.01

.05

.05

.04

.02

.02

.09

.15

.20
1.2
.13

.09
2.0
7.2
3.4
6.9

.06
 

.07

.04

.08

.07

.07

.09

.06
3.2

.35

.04

.05

.05

.68

.19

.04

.15

.14

.05

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

 
 
._
-

__
 
 
 
~

_
~

0.25
.65
.36
.38
.58

.81

.65
1.3
2.4

.67

1.4
<.01
5.8
<.01
<.01

.94
 
1.4

.96

.82

1.1
1.2
1.5
1.3
2.0

.75

.76

.45

.45
1.4
~

.46

.85

.46

.35

Nitro
gen,

ammonia+
organic,

total
(mg/L
asN)

(00625)

0.7
.7
.3
.4

<.2

<.2
.2

35
1.9

.9

<.2
.2

1.1
1.0
1.1
1.6

.7

1.7
2.0
2.3
3.6
1.1

3.6
2.8

22
.6

11

1.3
.9
.5
.3
.9

.7
1.5

.8
1.4
5.4

1.0

1.3
1.4

.5
2.6

.4

1.8
1.9

.6

.7
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Table 8. Concentrations of nutrients in water Continued

Down 
stream
order

and map
reference
number
(plate 1)

12

U.S.
Geological

Survey
identification

number

06880500

Date

07-26-88
07-27-88
07-27-88
11-14-88
03-08-89

Time
(24-hour)

1800
0200
0600
0845
1130

Nitro 
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

2.4
2.5
2.4
1.9
3.0

Nitro 
gen,

Nitro 
gen,

Nitro 
gen,

nitrite, NO2+NO3 , ammonia,
dissolved

(mg/L
asN)

(00613)

0.05
.04
.04
.03
.06

dissolved
(mg/L
asN)

(00631)

2.5
2.5
2.4
1.9
3.1

dissolved
(mg/L
asN)

(00608)

0.06
.08
.08
.04
.58

Nitro- 
Nitro- gen, 
gen, ammonia+

organic,
dissolved

(mg/L
asN)

(00607)

0.44
.32
.12
.36

1.4

organic,
total

(mg/L
asN)

(00625)

0.6
.8
.3

1.5
2.0

16 403611098200600 09-29-87 
07-26-88 
11-15-88 
03-07-89 
05-30-89

1545
0630
1015
1600
1145

.64 

.09 

.18 

.10

.02 

.16 

.01 

.21 

.05

.80 

.10 

.39 

.15

12

18
15
14

.77
4.0
7.4 8.4

21
18
14
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Table 8. Concentrations of nutrients in wafer-Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

3 06879650

5 06879820

6 06879900

9 405221097582100

10 405438097354800

11 06880000

12 06880500

Date

09-09-89
09-09-89
09-11-89
10-03-89
11-17-89

12-15-89
02-13-90
03-13-90
03-13-90
03-13-90

03-20-90
04-27-90

09-29-87
07-24-88
11-16-88
03-09-89
06-02-89

09-28-87
07-26-88
11-14-88
03-08-89
05-31-89

09-29-87
07-26-88
11-15-88
03-07-89
05-31-89

09-28-87
07-26-88
07-26-88
07-26-88
07-26-88

07-27-88
07-27-88
07-27-88
11-14-88
03-07-89

05-31-89

09-28-87
07-26-88
11-14-88
03-08-89
05-31-89

09-28-87
07-26-88
07-26-88
07-26-88
07-26-88

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

..
 
 
 
~

 
 
 
 
-

 
~

0.3
.7
.4
.4
.6

.9

.8
1.5
3.6

.8

1.5
2.0

13
.6

6.4

1.0
1.8
1.5
1.0

.9

1.2
1.3
1.6
1.4
5.2

1.1

.8

.5

.5
2.1

.5

.5
1.0

.6

.4

.5

Nitrogen, Nitrogen,
total dissolved

(mg/L (mg/L
as N) as N)

(00600) (00602)

0.73
.72

_.
 
~

_.
 
 
 
~

_.
--

0.61
,1.5

 
._
~

3.4
1.7
2.4
6.7
1.3

_
2.4

13
3.8

~

3.6
-.

3.9
3.3
3.1

3.3
3.4
3.8
1.5
6.8

1.3

4.4
3.4
3.3
5.2

~

3.5
3.3
3.2
3.0
3.0

Phos
phorus,

total
(mg/L
asP)

(00665)

0.05
.03
.02
.04
.02

.02

.03

.56

.35

.15

<.01
<.01

.08

.32

.17

.28

.14

.35

.42

.43

.98

.20

1.0
.51

4.6
2.2
-

.35

.31

.31

.31

.33

.32

.34

.35

.38
1.0

.58

.39

.57

.29

.65

.37

.41

.73

.52

.53

.51

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

 
 
 
-

_ .
 
 
 
~

_
~

0.05
.16
.09
.05

<.01

.23

.19

.19

.74

.06

.70

.32
4.2
1.9
~

.20

.28

.28

.27

.27

.30

.27

.27

.15

.77

.52

.32

.39

.26

.46

.36

.32

.47

.32

.34

.33

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

 
 
0.02

.01

.02

.02

.02

.05

.05

.03

<.01
<.01

.04

.14

.06

.04
<.01

.25

.17

.07

.69

.06

.65

.28
3.9
1.5
2.8

.20
_.

.26

.25

.23

.25

.23

.22

.05

.71

.47

.32

.36

.10

.42

.38

.31

.30

.32

.34

.31
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Table 8. Concentrations of nutrients in wafer Continued

Down
stream
order

and map
reference
number
(plate 1)

12

U.S.
Geological

Survey
identification

number

0688050

Date

07-27-88
07-27-88
11-14-88
03-08-89

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

0.4
.2
.4

2.0

Nitrogen,
total
(mg/L
asN)

(00600)

 
__
~

Nitrogen,
dissolved

(mg/L
asN)

(00602)

2.9
2.6
2.3
5.1

Phos
phorus,

total
(mg/L
asP)

(00665)

0.43
.40
.33
.58

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

0.31
.30
.23
.42

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.34
.26
.09
.38

16 403611098200600 09-29-87 
07-26-88 
11-15-88 
03-07-89 
05-30-89

16
8.2

18
9.0

18
4.4 
6.6 
5.9

6.2 
3.8 
6.1
5.4

6.0
3.4 
4.2 
4.6 
4.9
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Table 8. Concentrations of nutrients in loafer Continued

Down 
stream 
order 

and map
U.S. 

Geological
reference Survey
number
(plate 1)

17

18

19

21

23

identification
number

404247097580600

403749097503400

404327097354600

405029097322100

06880800

Date

09-29-87
07-25-88
07-26-88
07-26-88
07-26-88

07-27-88
07-27-88
07-27-88
07-27-88
11-15-88

03-07-89

09-29-87
07-25-88
11-15-88
03-07-89
05-30-89

09-29-87
07-25-88
11-15-88
03-07-89
05-31-89

09-28-87
07-26-88
11-14-88
03-07-89
05-31-89

05-13-87
05-15-87
05-19-87
05-21-87
05-27-87

05-29-87
06-03-87
06-05-87
06-08-87
06-09-87

06-10-87
06-11-87
06-16-87
06-18-87
07-15-87

08-11-87
09-09-87
09-29-87
10-05-87
11-03-87

Time
(24-hour)

1215
1230
1300
1700
2100

0100
0500
0900
1300
1130

1300

1315
1130
1230
1445
1445

1030
1200
1300
1245
1100

1030
1010
1425
1145
1245

0930
0855
1330
0915
1400

1130
0945
1000
1045
1000

1100
1030
1030
1030
1100

1000
1030
1545
1120
1000

Nitro 
gen, 

nitrate, 
dissolved

(mg/L
asN)

(00618)

5.4
1.9
2.9
2.4
2.9

3.0
2.6
2.7
2.4
6.2

.99

.43
1.1
4.7

14
2.3

2.1
 
2.8
2.5
3.8

9.8
 
8.4
9.8
2.4

2.5
2.5
2.4
2.3
4.5

3.5
2.4
2.7
3.0
1.8

2.2
3.1
2.9
1.7
2.8

2.2
 
2.3
2.2
1.7

Nitro 
gen, 

nitrite, 
dissolved

(mg/L
asN)

(00613)

0.12
.03
.06
.05
.07

.07

.07

.06

.05

.20

.01

.04

.22

.18

.20
1.0

.02
 

.10

.02

.57

.19
 

.10

.18

.32

.07

.04

.01

.01

.09

.16

.05

.04

.03

.07

.04

.07

.02

.04

.01

.01
<.01

.02

.02

.02

Nitro 
gen, 

NO2+NO3 , 
dissolved

(mg/L
asN)

(00631)

5.5
1.9
3.0
2.5
3.0

3.1
2.7
2.8
2.5
6.4

1.0

.47
1.3
4.9

14
3.3

2.1
 
2.9
2.5
4.4

10
 
8.5

10
2.7

2.6
2.5
2.4
2.3
4.6

3.7
2.4
2.7
3.0
1.9

2.2
3.2
2.9
1.7
2.8

2.2
1.4
2.3
2.2
1.7

Nitro 
gen, 

ammonia, 
dissolved

(mg/L
asN)

(00608)

0.06
.02
.07
.04
.05

.06

.07

.06

.06
4.9

11

.15

.29

.23
1.5
3.3

.04
 

.05
4.2

.47

.06
 
<.01

.80

.55

.05

.05

.05

.08

.28

.27

.11

.07

.16

.35

.08

.17

.08

.19

.09

.04

.01

.06

.04

.03

Nitro 
gen, 

organic, 
dissolved

(mg/L
asN)

(00607)

1.3
.48
.43
.46
.75

.54

.33

.24

.44

.30

<.01

.15

.71

.97
3.0
1.0

.46
 
1.0
1.1
~

1.5
 
 
<.01
1.0

_
 
 
 
~

_
 
 
 
~

_
 
 
 
-

_
 

.34
 
 

Nitro 
gen, 

ammonia+ 
organic, 

total
(mg/L
asN)

(00625)

1.7
1.5

.8

.7

.8

.6

.5

.8

.5
6.3

11

.8
1.1
1.2
4.5
3.8

.8
1.7
1.0
5.3
 

1.9
2.1
2.1

.8
1.6

2.6
1.3
1.1
1.2
3.9

_
 
 
1.4
3.2

9.1
3.8
1.5
4.3
1.0

1.2
1.3

.7

.7

.3
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

23 06880800

Date

12-01-87
01-26-88
02-22-88
03-21-88
04-18-88

05-24-88
06-20-88
07-18-88
07-25-88
08-08-88

08-31-88
10-12-88
11-07-88
11-15-88
12-06-88

Time
(24-hour)

1000
1030
1100
1100
1020

1130
1030
1000
1245
1115

1400
1230
1200
1420
1000

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

3.0
3.1
2.5
2.6
--

__
1.4
2.8
2.3
2.5

1.9
1.8
2.0
2.0
2.6

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.02
.03
.04
.04

<.01

 
.03
.04
.02
.04

.01

.05

.03

.03

.03

Nitro
gen,

N02+N03,
dissolved

(mg/L
asN)

(00631)

3.0
3.1
2.5
2.6

.26

__
1.4
2.8
2.3
2.5

1.9
1.9
2.0
2.0
2.6

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.10
.64
.92
.11
.02

 
.12

<.01
.06
.04

.04

.12

.04

.07

.06

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

..
 
 
 
~

__
 
 
0.44
~

_
 
 

.43
 

Nitro
gen,

ammonia+
organic,

total
(mg/L
asN)

(00625)

0.4
1.2
1.6

.6

.7

1.2
.2

1.3
1.5
1.3

1.2
1.0

.5

.5

.6
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Table 8. Concentrations of nutrients in water Continued

Down 
stream
order

and map
reference
number
(plate 1)

17

18

19

21

23

U.S.
Geological

Survey
identification

number

404247097580600

403749097503400

404327097354600

405029097322100

06880800

Date

09-29-87
07-25-88
07-26-88
07-26-88
07-26-88

07-27-88
07-27-88
07-27-88
07-27-88
11-15-88

03-07-89

09-29-87
07-25-88
11-15-88
03-07-89
05-30-89

09-29-87
07-25-88
11-15-88
03-07-89
05-31-89

09-28-87
07-26-88
11-14-88
03-07-89
05-31-89

05-13-87
05-15-87
05-19-87
05-21-87
05-27-87

05-29-87
06-03-87
06-05-87
06-08-87
06-09-87

06-10-87
06-11-87
06-16-87
06-18-87
07-15-87

08-11-87
09-09-87
09-29-87
10-05-87
11-03-87

Nitrogen, 
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

1.4
.5
.5
.5
.8

.6

.4

.3

.5
5.2

11

.3
1.0
1.2
4.5
4.3

.5
1.2
1.1
5.3
~

1.6
1.6
1.4

.8
1.6

 
 
 
 
--

_
 
._
 
~

_
 
 
 
-

__
 

.4
 
 

Nitrogen, Nitrogen,
total dissolved

(mg/L (mg/L
as N) as N)

(00600) (00602)

6.9
2.4
3.5
3.0
3.8

3.7
3.1
3.1
3.0

12

12

.77
2.3
6.1

18
7.6

2.6
 

4.0
7.8

~

12
 

9.9
11
4.3

_
._
_.
_.
~

__
__
__
 
-

_
_.
__
 
-

2.7
2.7

_.
 

Phos
phorus,

total
(mg/L
asP)

(00665)

3.3
.93

1.2
1.1
1.2

1.3
1.3
1.3
1.3
5.2

3.3

1.1
.79

4.6
5.3
3.7

.67

.66
1.1
1.7
1.0

3.5
1.6
3.6
3.9
3.6

.99
1.6

.61

.63
1.4

_
3.1
 

.64
2.9

2.0
1.0

.68

.79

.82

.77

.39

.48

.40

.66

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

2.7
.75

1.1
.95

1.0

1.0
1.1
1.2
1.1
4.4

3.3

_
.77

4.6
4.2
3.1

.53

.58
1.0
1.6

.86

3.5
1.5
3.3
3.5
3.1

_
 
 
 
 

__
 
 
 
~

_
 
 
 
~

_
 

.42
 
 

Phos 
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

2.6
.71

1.1
.92
.98

.99
1.0
1.0
1.0
4.1

3.3

1.1
.73

4.0
4.4
2.8

.54
 

.96
1.3
.88

2.9
 
3.1
3.5
2.5

.39

.37

.35

.36

.36

.36

.21

.25

.34

.14

.18

.24

.37

.20

.39

.40

.28

.42

.34

.42
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order

and map
reference
number
(plate 1)

U.S.
Geological

Survey
identification

number

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

Date (00623)

Nitrogen,
total
(mg/L
asN)

(00600)

Nitrogen,
dissolved

(mg/L
asN)

(00602)

Phos
phorus,

total
(mg/L
asP)

(00665)

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

23 06880800 12-01-87
01-26-88
02-22-88
03-21-88
04-18-88

05-24-88
06-20-88
07-18-88
07-25-88
08-08-88

08-31-88
10-12-88
11-07-88
11-15-88
12-06-88

0.5

.5

2.8

2.5

0.64 
.62 
.80 
.51 
.49

.77 

.68 

.63 

.67

.74

.62

.55 

.45 

.56

.57

0.52

.44

0.52 
.52 
.54 
.37 
.04

.39 

.50 

.50 

.49

.42 

.50 

.35 

.41 

.48
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Table 8. Concentrations of nutrients in   Continued

Down 
stream
order

and map
reference
number
(plate 1)

23

26

27

28

29

31

U.S.
Geological

Survey
identification

number

06880800

06881000

403304097311400

06881200

402348096591100

401730096500200

Date

01-03-89
02-07-89
03-07-89
03-08-89
04-04-89

05-02-89
05-31-89
06-21-89
06-27-89
06-28-89

06-29-89
06-30-89
08-22-89
09-05-89
10-31-89

11-28-89
12-18-89
01-17-90
02-12-90
03-26-90

04-17-90

09-29-87
07-25-88
11-14-88
03-08-89
05-31-89

09-29-87
07-25-88
11-15-88
03-07-89
05-30-89

09-29-87
07-25-88
11-14-88
03-07-89
05-31-89

09-28-87
07-25-88
11-14-88
03-07-89
05-31-89

09-28-87
07-25-88
07-25-88
07-25-88
07-25-88

Time
(24-hour)

1130
1000
1400
1345
0955

0830
1430
1020
1030
1200

1130
0915
1010
1030
1330

1000
1135
1130
1400
1000

1545

1430
1030
1530
1500
1300

1145
1325
1110
1345
1445

1320
0600
1445
0855
1215

1620
0630
1200
1240
1100

1445
1330
1335
1730
2100

Nitro 
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

2.2
2.2
2.8
2.4
1.6

1.6
2.5
2.4
4.1
4.0

3.9
3.1
1.9
1.3

.83

2.0
3.1
2.8
2.8
2.3

1.7

2.8
1.6
1.6
2.6
2.1

1.2
__

.91
3.2

.29

.91
1.9
_.
1.6

.56

2.2
1.7
1.9
2.0
1.3

2.0
1.1
1.1
1.1
1.2

Nitro 
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.03
.03
.03
.05
.02

.03

.12

.05

.13

.16

.19

.29

.02

.03

.01

.02

.02

.05

.05

.04

.02

.03

.03

.03

.06

.06

.04
 

.02

.05

.12

.01

.06
<.01

.04

.03

.02

.03

.02

.03

.06

.05

.06

.07

.06

.05

Nitro 
gen,

N02+N03,
dissolved

(mg/L
asN)

(00631)

2.2
2.2
2.8
2.5
1.6

1.6
2.6
2.5
4.2
4.2

4.1
3.4
1.9
1.3

.84

2.0
3.1
2.8
2.8
2.3

1.7

2.8
1.6
1.6
2.7
2.2

1.2
 

.93
3.2

.41

.92
2.0

.64
1.6

.59

2.2
1.7
1.9
2.0
1.4

2.0
1.2
1.2
1.2
1.2

Nitro 
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.53
.61

1.1
.85
.01

.04

.11

.15

.42

.31

.31

.29

.05

.17

.02

.02

.47

.75

.26

.07

.01

.10

.09

.21

.83

.04

.07
 

.07

.92

.24

.08

.06

.04

.33

.06

.03

.02

.03

.27

.04

.04

.06

.06

.06

.06

Nitro 
gen,

organic,
dissolved

(mg/L
asN)

(00607)

..
 
 
<.01
 

__
.49

 
 
~

_
 
 
 
~

_
 
 
 
~

-

.60

.41
 
1.4
.66

1.0
 
1.1
<.01

.96

.42
 

.16
<.01

.74

.77

.58

.67

.13

.36

1.3
.44
.84
.84
.84
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Table 8. Concentrations of nutrients in water-Continued

Down
stream
order

and map
reference
number
(plate 1)

31

U.S.
Geological

Survey
identification

number

401730096500200

Date

07-26-88
07-26-88
07-26-88
11-14-88
03-08-89

Time
(24-hour)

0200
0510
0915
1045
0900

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

1.2
1.2
1.1
.22

1.6

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.05
.05
.06
.01
.06

Nitro
gen,

N02+NO3,
dissolved

(mg/L
asN)

(00631)

1.3
1.2
1.2

.23
1.7

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.11
.10
.09
.06

1.1

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

2.5
1.2
1.2
1.1
2.0

05-30-89 1630 .25 .09 .34 .28 .72

32 06881500 09-28-87 1315 2.6 .02 2.6 .04 .96
07-25-88 1330 3.0 .03 3.0 .06 .94
07-25-88 1700 2.9 .02 2.9 .05 .65
07-25-88 2100 2.9 .03 2.9 .05 1.2
07-26-88 0115 2.8 .03 2.8 .09 1.1

204 SURFACE-WATER-QUALITY ASSESSMENT, LOWER KANSAS RIVER BASIN: PROJECT DATA, 1986-90



Table 8. Concentrations of nutrients in water Continued

Down 
stream
order

and map
refeFence
number
(plate 1)

23

26

27

28

29

31

U.S.
Geological

Survey
identification

number

06880800

06881000

403304097311400

06881200

402348096591100

401730096500200

Date

01-03-89
02-07-89
03-07-89
03-08-89
04-04-89

05-02-89
05-31-89
06-21-89
06-27-89
06-28-89

06-29-89
06-30-89
08-22-89
09-05-89
10-31-89

11-28-89
12-18-89
01-17-90
02-12-90
03-26-90

04-17-90

09-29-87
07-25-88
11-14-88
03-08-89
05-31-89

09-29-87
07-25-88
11-15-88
03-07-89
05-30-89

09-29-87
07-25-88
11-14-88
03-07-89
05-31-89

09-28-87
07-25-88
11-14-88
03-07-89
05-31-89

09-28-87
07-25-88
07-25-88
07-25-88
07-25-88

Nitrogen, 
ammonia +

organic,
total
(mg/L
asN)

(00625)

1.1
1.0
1.6
1.7

.4

.3
1.1

.9
2.3
2.2

2.3
2.0
1.0
1.9

.7

.7

.7
1.4

.5

.6

.9

1.0
2.0

.7
2.2
1.7

2.0
2.4
2.4

.2
1.5

1.0
.7
.7
.4

1.5

.8
1.1

.7

.8

.6

1.5
1.6
1.3
1.6
1.2

Nitrogen, 
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

 
 
 
0.7
~

_
.6

 
 
~

_
 
 
 
~

_
 
 
_.
-

-

.7

.5
<.2
2.2

.7

1.1
2.4
1.2

.2
1.2

.5
 

.2

.3

.8

.8

.6

.7

.4

.4

1.3
.5
.9
.9
.9

Nitrogen,
dissolved

(mg/L
asN)

(00602)

 
 
3.2
-

_
3.2
 
 
--

__
 

1  
._
-

_
 
..
..
~

-

3.5
2.1
 
4.9
2.9

2.3
 
2.1
3.4
1.6

1.4
 

.84
1.9
1.4

3.0
2.3
2.6
2.4
1.8

3.3
1.7
2.1
2.1
2.1

Phos
phorus,

total
(mg/L
asP)

(00665)

0.74
.64
.79
.80
.47

.45

.63
1.1

.66

.64

.66

.70

.64

.59

.43

.51

.60

.71

.62

.62

.47

.51

.66

.54

.74

.44

.55
1.0

.85
1.6
.74

.47

.50

.50

.54

.34

.28

.35

.31

.40

.40

.52
1.5

.61

.67

.63

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

 
..
__
0.62
~

_
.54

 
 
~

 
 
 
~

_
 
 
..
-

--

.46

.47

.42

.57

.35

.42

.88

.59
1.5

.55

.40

.35

.41

.44

.25

.28

.22

.25

.26
26

.53

.55

.54

.54

.53

Phos 
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.65
.56
.73
.61
.35

.34

.52

.62

.39

.40

.31

.37

.40

.28

.32

.37

.36

.63

.55

.51

.37

.46

.43

.37

.55

.32

.40
 

.55
1.3

.50

.40

.33

.39

.37

.22

_
.22
.22
.24
.24

_
.50
.48
.49
.48
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Table 8. Concentrations of nutrients in wafer-Continued

Down
stream
order

and map
reference
number
(plate 1)

31

U.S.
Geological

Survey
identification

number

401730096500200

Date

07-26-88
07-26-88
07-26-88
11-14-88
03-08-89

Nitrogen,
ammonia +

organic,
total
(mg/L
asN)

(00625)

2.4
1.3
1.6

.7
3.1

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

2.6
1.3
1.3
1.2
3.1

Nitrogen,
dissolved

(mg/L
asN)

(00602)

3.9
2.5
2.5
1.4
4.8

Phos
phorus,

total
(mg/L
asP)

(00665)

0.61
.66
.76
.68
.61

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

0.55
.53
.53
.61
.48

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.48
.52
.50
.55
.41

32 06881500

05-30-89

09-28-87 
07-25-88 
07-25-88 
07-25-88 
07-26-88

.9

2.2 
1.0 
1.2
1.6
1.7

1.0

1.0 
1.0 

.7 
1.2 
1.2

1.3

3.6 
4.0 
3.6
4.1 
4.0

.92

.55 

.70 

.67 

.85

.77

.80

.61 

.60 

.60 

.60

.77

.59 

.59 

.60 

.55
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

32 06881500

34 400632096401600

Date

07-26-88
07-27-88
11-14-88
11-14-88
11-14-88

11-14-88
11-14-88
11-14-88
11-14-88
11-14-88

11-15-88
11-15-88
11-15-88
11-15-88
11-15-88

11-15-88
03-07-89
03-07-89
03-07-89
03-07-89

03-07-89
03-07-89
03-07-89
03-07-89
03-08-89

03-08-89
03-08-89
03-08-89
03-08-89
03-08-89

05-30-89
05-30-89
05-30-89
05-30-89
05-30-89

05-30-89
05-30-89
05-30-89
05-31-89
05-31-89

05-31-89
05-31-89
05-31-89
05-31-89

09-28-87
07-25-88
07-26-88
07-26-88
07-26-88

Time
(24-hour)

0950
0510
0900
0905
1300

1305
1700
1705
2100
2105

0100
0105
0500
0505
0900

0905
1000
1005
1400
1405

1800
1805
2200
2205
0200

0205
0600
0605
1000
1005

1000
1005
1500
1505
1800

1810
2200
2205
0200
0210

0600
0610
1000
1005

1215
0650
0915
1045
1445

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

2.8
2.2
2.7
2.6
2.6

2.7
2.6
2.6
2.6
2.6

2.7
2.6
2.7
2.9
2.6

2.7
3.2
3.1
3.1
3.2

3.2
3.3
3.2
3.1
3.0

3.0
3.2
3.4
3.4
3.4

1.3
1.6
1.4
1.4
1.7

1.7
1.8
1.8
1.8
1.8

1.3
1.8
1.7
1.8

1.4
 
 
 
 

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.03
.02
.08
.08
.08

.08

.08

.08

.07

.07

.07

.07

.07

.07

.07

.07

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.05

.05

.05

.05

.06

.08

.07

.07

.09

.09

.09

.09

.09

.09

.07

.09

.09

.09

.02
<.01
<.01
<.01
<.01

Nitro
gen,

N02+N03 ,
dissolved

(mg/L
asN)

(00631)

2.8
2.2
2.8
2.7
2.7

2.8
2.7
2.7
2.7
2.7

2.8
2.7
2.8
3.0
2.7

2.8
3.3
3.2
3.2
3.3

3.3
3.4
3.3
3.2
3.1

3.1
3.2
3.4
3.4
3.4

1.4
1.7
1.5
1.5
1.8

1.8
1.9
1.9
1.9
1.9

1.4
1.9
1.8
1.9

1.4
1.6
1.4
1.4
1.3

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.05
.06
.06
.09
.04

.04

.05

.05

.06

.07

.08

.08

.12

.13

.11

.11

.61

.61

.63

.68

.64

.65

.67

.66

.90

.90

.81

.79
1.1
.72

.03

.02

.02

.06

.02

.03

.04

.03

.03

.02

.02

.03

.04

.04

.06

.06

.02

.06

.06

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

0.85
.24
.64
.91
.56

.46

.65

.65
1.0
.43

.82

.72

.88

.77

.39

.79

.89

.49
1.2
1.5

.56
1.4
1.2
1.4
1.0

.20
1.1
1.0

.70
1.3

.47

.58

.48
1.0
.88

1.2
.46
.57
.47
.48

.28

.67

.76

.86

.94
1.0
.58
.64
.44
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Table 8. Concentrations of nutrients in wafer Continued

Down
stream
order

and map
reference
number
(plate 1)

34

35

U.S.
Geological

Survey
identification

number

400632096401600

06882000

Date

07-26-88
07-26-88
07-26-88
07-27-88
07-27-88

11-14-88
03-07-89
05-30-89

05-12-87
05-19-87
06-02-87
06-10-87
06-16-87

Time
(24-hour)

1450
1845
2230
0230
0635

1020
1520
1345

1100
1115
1230
1300
1000

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

 
 
..
1.3

 
.40

~

2.6
2.4
3.4
3.4
3.2

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

<0.01
<.01
<.01
<.01

.01

<.01
.01

<.01

.05

.02

.08

.07

.01

Nitro
gen,

NO2+NO3 ,
dissolved

(mg/L
asN)

(00631)

1.3
1.3
1.2
1.3
1.3

.35

.41
<.10

2.7
2.4
3.5
3.5
3.2

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.05
.05
.04
.04
.07

.11

.09

.08

.01

.02

.03

.04

.07

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

0.65
.85
.76
.66
.63

.69

.21

.52

_
 
 
 
-
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Table 8. Concentrations of nutrients in water-Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

32 06881500

34 400632096401600

Date

07-26-88
07-27-88
11-14-88
11-14-88
11-14-88

11-14-88
11-14-88
11-14-88
11-14-88
11-14-88

11-15-88
11-15-88
11-15-88
11-15-88
11-15-88

11-15-88
03-07-89
03-07-89
03-07-89
03-07-89

03-07-89
03-07-89
03-07-89
03-07-89
03-08-89

03-08-89
03-08-89
03-08-89
03-08-89
03-08-89

05-30-89
05-30-89
05-30-89
05-30-89
05-30-89

05-30-89
05-30-89
05-30-89
05-31-89
05-31-89

05-31-89
05-31-89
05-31-89
05-31-89

09-28-87
07-25-88
07-26-88
07-26-88
07-26-88

Nitrogen,
ammonia +

organic,
total

(mg/L
asN)

(00625)

0.7
.3

1.2
1.6
1.1

1.1
1.1

.9
1.3
1.2

1.0
1.4
1.0
1.1
1.3

1.1
1.8
2.1
1.8
2.2

1.9
2.4
2.1
2.2
2.3

2.2
2.2
2.1
2.2
2.0

2.2
3.0
2.1
2.7
2.2

2.5
2.4
2.9
1.5

.5

.6

.7

.9

.7

__
1.6
1.2
1.3
1.0

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

0.9
.3
.7

1.0
.6

.5

.7

.7
1.1

.5

.9

.8
1.0

.9

.5

.9
1.5
1.1
1.8
2.2

1.2
2.1
1.9
2.1
1.9

1.1
1.9
1.8
1.8
2.0

.5

.6

.5
1.1

.9

1.2
.5
.6
.5
.5

.3

.7

.8

.9

1.0
1.1

.6

.7

.5

Nitrogen,
dissolved

(mg/L
asN)

(00602)

3.7
2.5
3.5
3.7
3.3

3.3
3.4
3.4
3.8
3.2

3.7
3.5
3.8
3.9
3.2

3.7
4.8
4.3
5.0
5.5

4.5
5.5
5.2
5.3
5.0

4.2
5.1
5.2
5.2
5.4

1.9
2.3
2.0
2.6
2.7

3.0
2.4
2.5
2.4
2.4

1.7
2.6
2.6
2.8

2.4
2.7
2.0
2.1
1.8

Phos
phorus,

total
(mg/L
asP)

(00665)

0.75
.68
.74
.68
.73

.65

.74

.64

.68

.72

.72

.72

.64

.73

.71

.67

.76

.75

.75

.70

.67

.75

.99

.97

.84

.84

.73

.80

.82

.81

.63

.56

.53

.53

.52

.52

.53

.74

.52

.62

.48

.53

.53

.52

.22

.33

.27

.25

.30

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

0.60
.59
.60
.57
.58

.58

.59

.58

.58

.58

.59

.58

.59

.60

.57

.58

.59

.59

.60

.59

.61

.60

.72

.79

.67

.67

.65

.66

.67

.74

.36

.41

.38

.39

.38

.38

.39

.41

.40

.40

.37

.39

.40

.40

.23

.21

.19

.20

.20

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.57
.54
.56
.53
.55

.56

.57

.55

.55

.55

.55

.54

.56

.56

.55

.55

.57

.56

.56

.57

.57

.54

.70

.77

.63

.63

.62

.61

.63

.63

.35

.39

.36

.36

.37

.?7

.37

.38

.38

.37

.35

.38

.38

.38

.15

.20

.18

.17

.16
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Table 8. Concentrations of nutrients in wafer-Continued

Down
stream
order

and map
reference
number
(plate 1)

34

35

U.S.
Geological

Survey
identification

number

400632096401600

06882000

Date

07-26-88
07-26-88
07-26-88
07-27-88
07-27-88

11-14-88
03-07-89
05-30-89

05-12-87
05-19-87
06-02-87
06-10-87
06-16-87

Nitrogen,
ammonia +

organic,
total

(mg/L
asN)

(00625)

1.0
1.2
1.0
1.1
1.8

.8

.3

.8

1.5
1.9

13
10

.8

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

0.7
.9
.8
.7
.7

.8

.3

.6

__
 
__
._
 

Nitrogen,
dissolved

(mg/L
asN)

(00602)

2.0
2.2
2.0
2.0
2.0

1.2
.71

~

_
_.
 
__
 

Phos
phorus,

total
(mg/L
asP)

(00665)

0.28
.29
.30
.33
.26

.22

.19

.48

.74

.54
2.6
2.0

.54

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

0.20
.20
.21
.20
.20

.20

.10

.40

 
.41

._

._
 

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.17
.17
.19
.17
.18

.18

.10

.37

.36

.38

.21

.33

.43
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Table 8. Concentrations of nutrients in u>ater--Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

35 06882000

36 06882510

37 402726098240500

Date

07-14-87
08-10-87
09-08-87
09-28-87
10-05-87

11-02-87
12-01-87
01-26-88
02-23-88
03-21-88

04-20-88
05-24-88
06-21-88
07-19-88
07-25-88

08-09-88
08-30-88
10-18-88
11-08-88
11-14-88

12-06-88
01-04-89
01-31-89
03-07-89
03-28-89

04-19-89
05-24-89
05-30-89
06-27-89
07-11-89

08-16-89
09-06-89
10-23-89
11-29-89
12-19-89

01-18-90
02-13-90
03-21-90
04-18-90

09-30-87
07-25-88
11-16-88
03-09-89
05-31-89

09-30-87
07-26-88
11-15-88
03-08-89
05-30-89

Time
(24-hour)

1200
1130
1100
1050
1200

1100
1100
1130
1130
1130

1115
1005
0925
1025
0540

0915
1400
1000
1200
1145

0900
1100
1100
1435
1130

1130
0940
1245
1245
0930

0825
1020
1600
1030
0920

1000
1030
0945
1000

1300
1230
1050
0940
1240

0815
0515
1100
0800
1200

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

3.2
2.3
2.6
 
2.4

1.6
2.6
3.3
2.0
1.8

.46
1.8
1.0
2.9
2.9

.66
1.9
2.5
1.8
1.8

2.0
2.7
3.2
2.8
3.3

.49
__

.21
2.0
~

.75

.85

.49
1.5
3.5

3.1
2.9
2.2

.67

2.4
2.8
1.6
2.8
~

.49
1.4
.64

1.1
.29

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.01
.07
.03

 
.01

.03

.02

.04

.05

.03

.03

.11

.05

.09

.11

.09

.11

.06

.03

.03

.04

.03

.05

.05

.08

.04
<.01

.06

.12
<.01

.02

.08

.02

.03

.06

.04

.04

.03

.03

.02

.06

.03

.05
<.01

.02

.05

.02

.03

.03

Nitro
gen,

NO2+NO3,
dissolved

(mg/L
asN)

(00631)

3.2
2.4
2.6
 
2.4

1.6
2.6
3.3
2.1
1.8

.49
1.9
1.1
3.0
3.0

.75
2.0
2.6
1.8
1.8

2.0
2.7
3.3
2.9
3.4

.53
<.10

.27
2.1
1.7

.77

.93

.51
1.5
3.6

3.1
2.9
2.2

.70

2.4
2.9
1.6
2.9
<.10

.51
1.4
.66

1.1
.32

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.08
.20
.03

 
<.01

.06

.20

.32

.47

.03

.03

.44

.18

.05

.12

.44

.23

.05

.09

.09

.01

.03

.02

.57

.47

.06

.02

.41

.60

.05

<.01
.27
.03
.02
.61

.46

.01

.02

.04

.06

.02

.06

.47

.02

.08

.07

.04

.17

.07

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

 
 
0.67
 
-

 
._
..
~

_
 
 
_.
2.0

__
._
_.
 

.51

_
 
 
<.01
~

__
 

.49
 
~

__
 
 
..
-

_
 
 
-

.34

.48

.44

.83

.68

_
.53
.16
.53
.43
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Table 8. Concentrations of nutrients in wafer-Continued

Down
stream
order

and map
reference
number
(plate 1)

38

39

U.S.
Geological

Survey
identification

number

06883000

401243097433500

Date

09-30-87
07-26-88
11-15-88
03-08-89
05-30-89

09-30-87
07-26-88
11-15-88
03-08-89
05-31-89

Time
(24-hour)

0925
0810
0940
0920
1320

1045
0630
0815
1100
1030

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

0.67
1.4

.75
1.4

.67

.74
1.5

.46
1.3

.73

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.01
.02
.03
.02
.03

.01

.03

.02

.02

.03

Nitro
gen,

NO2+NO3 ,
dissolved

(mg/L
asN)

(00631)

0.68
1.4
.78

1.4
.70

.75
1.5
.48

1.3
.76

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.04
.02
.01
.06
.07

.03

.04

.02

.07

.09

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

0.26
.38
.19
.74
.33

__
.86
.18
.33
.41
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

35 06882000

36 06882510

37 402726098240500

Date

07-14-87
08-10-87
09-08-87
09-28-87
10-05-87

11-02-87
12-01-87
01-26-88
02-23-88
03-21-88

04-20-88
05-24-88
06-21-88
07-19-88
07-25-88

08-09-88
08-30-88
10-18-88
11-08-88
11-14-88

12-06-88
01-04-89
01-31-89
03-07-89
03-28-89

04-19-89
05-24-89
05-30-89
06-27-89
07-11-89

08-16-89
09-06-89
10-23-89
11-29-89
12-19-89

01-18-90
02-13-90
03-21-90
04-18-90

09-30-87
07-25-88
11-16-88
03-09-89
05-31-89

09-30-87
07-26-88
11-15-88
03-08-89
05-30-89

Nitrogen,
ammonia +

organic,
total

(mg/L
asN)

(00625)

1.7
1.6

.8
1.5
1.2

1.2
.7

1.1
1.0
1.5

1.8
1.6
1.3
1.4
2.5

1.2
2.5

.6
1.6
1.5

1.5
1.8
2.3

.5
~

.4
2.0
1.3
1.2
1.1

2.4
5.7
1.8

.9
1.5

.9

.8

.7
2.0

1.5
.6

1.4
1.6
1.0

.5
1.9

.3

.7

.4

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

 
0.7

.9
~

_
~
 
 
--

_
 
 
 
2.1

_
_
_
 

.6

__
 
 

.2
~

_
 

.9
 
--

_
 
 
 
~

_
 
 
-

.4

.5

.5
1.3

.7

<.2
.6
.2
.7
.5

Nitrogen,
dissolved

(mg/L
asN)

(00602)

 
3.3
 
--

_
 
 
 
~

_
 
 
__
5.1

..
 
 
 
2.4

 
..
 
3.1
~

_
 
1.2
 
~

_
 
 
 
~

 
 
 
-

2.8
3.4
2.1
4.2
~

_
2.0

.86
1.8
.82

Phos
phorus,

total
(mg/L
asP)

(00665)

0.62
.72
.48
.50

~

.49

.44

.52

.58

.34

.41

.56

.58

.64

.74

.56

.76

.59

.70

.55

.52

.53

.66

.68

.65

.24

.47

.57

.39

.82

.80

.54

.60

.48

.75

.59

.62

.65

.59

.48

.62

.60

.64

.42

.23

.64

.29

.30

.31

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

0.44
 

.47

.51
-

.35
 

.45
 

.26

 
.51

__
.55
.54

__
 
__

.50

.43

_
.43

 
.56
.58

_
.23
.38

 
.44

_
.22

 
.37

--

.53
 

.48
-

.50

.57

.38

.51

.21

.19

.37

.24

.27

.29

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.34
.38
.39

__
.78

.33

.37

.40

.44

.21

.16

.41

.46

.50

.49

.41

.47

.48

.44

.38

.34

.38

.45

.53

.57

.10

.21

.34

.34

.43

.46

.20

.29

.36

.57

.56

.49

.46

.15

.45

.53

.35

.48

.21

.21

.36

.22

.28

.27
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order

and map
reference
number
(plate 1)

38

39

U.S.
Geological

Survey
identification

number

06883000

401243097433500

Date

09-30-87
07-26-88
11-15-88
03-08-89
05-30-89

09-30-87
07-26-88
11-15-88
03-08-89
05-31-89

Nitrogen,
ammonia +

organic,
total

(mg/L
asN)

(00625)

0.6
.8
.3

1.0
.5

.7
2.0

.4

.6

.3

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

0.3
.4
.2
.8
.4

<.2
.9
.2
.4
.5

Nitrogen,
dissolved

(mg/L
asN)

(00602)

0.98
1.8
.98

2.2
1.1

_
2.4

.68
1.7
1.3

Phos
phorus,

total
(mg/L
asP)

(00665)

0.26
.62
.22
.34
.30

.34

.61

.22

.24

.39

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

0.17
.40
.20
.24
.27

.28

.40

.19

.20

.35

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.16
.39
.19
.23
.26

.31

.39

.18

.19

.34
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

40 06883570

41 401826097451100

42 06883940

44 06884000

46 400359097101400

47 06884025

Date

09-28-87
07-26-88
11-14-88
03-08-89
05-31-89

07-26-88

09-28-87
07-26-88
11-14-88
03-08-89
05-31-89

09-28-87
07-25-88
07-26-88
07-26-88
07-26-88

07-27-88
07-27-88
11-14-88
03-08-89
05-31-89

09-28-87
07-25-88
07-26-88
07-26-88
07-26-88

07-27-88
07-27-88
11-14-88
03-08-89
05-31-89

05-12-87
05-26-87
06-23-87
06-30-87
07-01-87

07-21-87
08-18-87
09-15-87
09-28-87
10-13-87

11-04-87
12-06-87
01-07-88
02-03-88
03-02-88

Time
(24-hour)

1450
0630
1655
1345
1200

0600

1530
0545
1730
1250
1130

1240
0845
1320
1710
2150

0120
0545
1555
1225
1300

1200
0615
1355
1750
2110

0100
0510
1515
1200
1330

1410
1150
1030
1700
0730

1100
1120
1030
1030
1115

1120
1130
1245
1300
1315

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

0.72
.78

 
1.6
1.2

2.7

1.2
1.7
 
1.4
1.3

.81

.17

.52

.30

.38

.49

.26
 
1.6
1.4

2.2
2.6
2.6
2.6
2.5

2.6
2.5
_.
1.6
1.5

1.7
1.4
1.5
2.8
3.1

.52

.59
1.2
1.1
1.1

.98
1.4
2.4
1.7
1.4

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.01
.04

<.01
.02
.02

.06

.02

.02
<.01

.01

.02

.03

.02

.04

.02

.03

.04

.02
<.01

.02

.04

.01

.05

.03

.03

.03

.02

.02
<.01

.02

.13

.02

.02

.03

.09

.07

.01

.01

.01

.02

.01

.02

.02

.02

.01

.03

Nitro
gen,

NO2+NO3 ,
dissolved

(mg/L
asN)

(00631)

0.73
.82
.70

1.6
1.2

2.8

1.2
1.7
1.5
1.4
1.3

.84

.19

.56

.32

.41

.53

.28
1.0
1.6
1.4

2.2
2.7
2.6
2.6
2.5

2.6
2.5

.98
1.6
1.6

1.7
1.4
1.5
2.9
3.2

.53

.60
1.2
1.1
1.1

1.0
1.4
2.4
1.7
1.4

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.04
.02
.03
.09
.08

.09

.07

.03

.01

.04

.07

.08
<.01

.04

.07

.07

.07

.03

.05

.27

.32

.03

.10

.03

.06

.02

.05

.04

.03

.09

.16

.03

.05

.11

.19

.10

.03

.06

.04

.03
<.01

.06

.05

.17

.24

.14

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

0.36
1.2

.27
1.0
~

.81

.53

.57

.29

.56

.33

.52
..

.46

.63

.83

.33

.17

.45

.33

.38

.17
1.6

.47

.54

.58

.65

.16

.27

.21

.64

..
 
 
..
--

..
__
 

.37
-

_
__
__
__
 

Nitro
gen,

ammonia +
organic,

total
(mg/L
asN)

(00625)

0.7
3.0

.7
1.3

.3

1.6

__

.7

.3

.6

.3

2.0
1.6
2.4
1.9
1.3

1.6
1.8

.8

.8

.5

1.2
1.8
1.2

.6
1.7

.8
2.7

.6

.8

.7

1.8
2.1

.4
3.3
3.4

1.6
3.3
<.2

.4
1.0

.4

.5

.3

.9

.7
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

47 06884025

Date

04-26-88
05-31-88
06-28-88
07-25-88
07-27-88

08-09-88
08-30-88
10-18-88
11-09-88
11-14-88

12-06-88
01-10-89
02-07-89
03-07-89
03-08-89

Time
(24-hour)

1015
1045
0945
1150
0920

1135
1100
1300
1200
1350

1300
1050
1115
1100
1040

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

0.66
 
 

.40
-

.33

.59
1.3

.95

.99

1.5
2.0
2.4
1.6
1.6

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.01
 
<.01

.02
<.01

.04

.02

.02

.02

.01

.02

.03

.02

.20

.02

Nitro
gen,

N02+N03,
dissolved

(mg/L
asN)

(00631)

0.67
_.
<.10

.42
<.10

.37

.61
1.3

.97
1.0

1.5
2.0
2.4
1.8
1.6

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.02
 
<.01

.04

.04

.13

.02

.01

.03

.02

<.01
.12
.18
.18
.20

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

 
 
1.2
~

_
 
 
._

.28

_
 
_.
 
<.01

Nitro
gen,

ammonia +
organic,

total
(mg/L
asN)

(00625)

0.2
1.1
1.0
2.1
1.6

1.6
1.1

.4

.4

.3

.3

.5

.6

.6

.4
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Table 8. Concentrations of nutrients in wafer Continued

Down
stream
order

and map
reference
number
(plate 1)

40

41

42

44

46

47

U.S.
Geological

Survey
identification

number

06883570

401826097451100

06883940

06884000

400359097101400

06884025

Date

09-28-87
07-26-88
11-14-88
03-08-89
05-31-89

07-26-88

09-28-87
07-26-88
11-14-88
03-08-89
05-31-89

09-28-87
07-25-88
07-26-88
07-26-88
07-26-88

07-27-88
07-27-88
11-14-88
03-08-89
05-31-89

09-28-87
07-25-88
07-26-88
07-26-88
07-26-88

07-27-88
07-27-88
11-14-88
03-08-89
05-31-89

05-12-87
05-26-87
06-23-87
06-30-87
07-01-87

07-21-87
08-18-87
09-15-87
09-28-87
10-13-87

11-04-87
12-06-87
01-07-88
02-03-88
03-02-88

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

0.4
1.2

.3
1.1
<.2

.9

.6

.6

.3

.6

.4

.6
1.0

.5

.7

.9

.4

.2

.5

.6

.7

.2
1.7

.5

.6

.6

.7

.2

.3

.3

.8

_.
_.
..
 
-

_.
..
 

.4
-

 
 
 
 
 

Nitrogen, Nitrogen,
total dissolved

(mg/L (mg/L
as N) as N)

(00600) (00602)

1.1
2.0
1.0
2.7

-

3.7

1.8
2.3
1.8
2.0
1.7

1.4
1.2
1.1
1.0
1.3

.93

.48
1.5
2.2
2.1

2.4
4.4
3.1
3.2
3.1

3.3
2.7
1.3
1.9
2.4

 _
4.1
 
..
--

 
..
_.

1.5
~

_
_.
 
 
 

Phos
phorus,

total
(mg/L
asP)

(00665)

0.43
.59
.25
.31
.46

.46

.26

.54

.24

.27

.25

.46

.52

.51

.51

.31

.54

.60

.37

.32

.45

.32

.29

.34

.23

.54

.21

.34

.13

.11

.20

.63

.61

.85

.22

.91

1.0
.80
.37
.31
.26

.30

.22

.24

.35

.28

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

0.30
.30
.24
.23
.40

.35

.26

.47

.23

.24

.23

.29

.34

.33

.27

.30

.31

.28

.30

.27

.42

.13

.17

.19

.18

.16

.17

.19

.09

.07

.15

_
 
 
 
-

_
 
 

.27
-

__
~
 
 
 

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.28
.29
.22
.22
.38

.30

.23

.45

.22

.25

.22

.26

.33

.29

.27

.26

.30

.22

.27

.27

.40

.12

.16

.16

.17

.14

.17

.15

.08

.07

.14

.29

.18

.14

.16

.16

.27

.21

.23

.23

.16

.19

.15

.17

.22

.24
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Table 8. Concentrations of nutrients in wafer Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

47 06884025

Date

04-26-88
05-31-88
06-28-88
07-25-88
07-27-88

08-09-88
08-30-88
10-18-88
11-09-88
11-14-88

12-06-88
01-10-89
02-07-89
03-07-89
03-08-89

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

 
 
 
1.2
~

 
 
 
 

.3

_
 
 
__

.2

Nitrogen,
total
(mg/L
asN)

(00600)

 
 
 
 
-

_
 
 
 
-

_
 
 
 
 

Nitrogen,
dissolved

(mg/L
asN)

(00602)

..
 
 
1.6
~

 
 
._
 
1.3

 
 
._
._
1.8

Phos
phorus,

total
(mg/L
asP)

(00665)

0.20
.34
.21
.61
.59

.31

.45

.39

.30

.24

.25

.23

.27

.27

.30

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

 
 
 

.36
-

__
 
 
 

.23

_
 
 
 

.24

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.11
 

.06

.32

.20

.21

.24

.33

.22

.21

.20

.19

.21

.25

.23
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Table 8. Concentrations of nutrients in wafer Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

47 06884025

48 395513096561100

49 06884400

50 06885500

Date

04-05-89
05-01-89
05-31-89
06-22-89
06-26-89

08-15-89
09-06-89
10-23-89
11-28-89
12-19-89

01-18-90
02-13-90
03-21-90
04-18-90

09-30-87
07-26-88
11-16-88
03-09-89
05-31-89

07-25-88
11-16-88
11-16-88
03-08-89
03-08-89

03-08-89
03-08-89
05-31-89
05-31-89
05-31-89

05-31-89

05-13-87
05-28-87
06-23-87
07-20-87
08-18-87

09-15-87
09-16-87
09-22-87
09-30-87
10-20-87

11-23-87
12-22-87
01-19-88
02-16-88
03-14-88

Time
(24-hour)

0955
1200
1420
1240
1130

1800
1130
1430
1530
1150

1300
1300
1230
1230

1210
1215
1400
0830
1415

1400
1130
1135
1630
1635

1715
1720
1540
1545
1550

1555

1200
1045
1020
1330
1100

1445
1120
1030
1430
1120

1005
1030
1100
1045
1045

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

0.75
.69

1.4
.62

4.4

_
.72

1.1
 
~

1.6
1.4
1.5

.79

1.5
.14

 
 
~

.98

.86

.89
1.7
1.7

1.7
1.8

.60

.60

.60

.60

1.6
4.8
2.5
1.1
1.5

1.2
.88

1.5
1.3
--

1.1
2.2
2.1
2.1
«

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.03
.02
.04
.02
.08

<.01
.03
.01

<.01
<.01

.02

.02

.02

.01

.02

.01
<.01
<.01
<.01

.02

.02

.02

.02

.02

.02

.02

.03

.03

.03

.03

.06

.06

.04

.02

.06

.04

.02

.02

.02
<.01

.01

.02

.02

.03
<.01

Nitro
gen,

N02+N03,
dissolved

(mg/L
asN)

(00631)

0.78
.71

1.4
.64

4.5

<.10
.75

1.1
1.5
2.2

1.6
1.4
1.5
.80

1.5
.15

<.10
.64

<.10

1.0
.88
.91

1.7
1.7

1.7
1.8
.63
.63
.63

.63

1.7
4.9
2.5
1.1
1.6

1.2
.90

1.5
1.3
.56

1.1
2.2
2.1
2.1

.95

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.03
.05
.06
.04
.46

<.01
.07
.03
.13
.11

.14

.09

.07

.01

.05

.07

.11

.04

.03

.03

.23

.23

.12

.15

.13

.14

.03

.02

.03

.03

.09

.23

.06

.04

.39

.16

.17

.05

.07

.05

.03

.33

.13

.50

.06

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

..
 
0.54
 
-

_
 
 
 
 

__
 
 
~

.45

.53

.69

.76

.57

.47

.57

.57

.78

.35

.67

.86
~

.28

.37

.47

_
 
 
 
~

_
 
 

.53
--

_
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Table 8. Concentrations of nutrients in wafer Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

50 06885500

Date

04-14-88
05-16-88
06-09-88
06-30-88
06-30-88

07-05-88
07-24-88
08-12-88
09-01-88
10-06-88

11-03-88
11-16-88
11-16-88
12-15-88
01-26-89

Time
(24-hour)

1115
1045
1010
1130
1330

1100
1320
1315
1110
1110

1100
1340
1350
1135
1120

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

0.32
.27
.11

1.4
1.2

.75

.44

.31
 
--

_
 
 

.29
 

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.01
.03
.02
.06
.06

.09

.04

.02
<.01
<.01

_
<.01
<.01

.01
<.01

Nitro
gen,

N02+N03 ,
dissolved

(mg/L
asN)

(00631)

0.33
.30
.13

1.5
1.3

.84

.48

.33

.18

.29

_
<.10

.17

.30

.13

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.03
.14
.02
.30
.32

.11

.04

.05

.04

.07

__
.03
.05
.03
.01

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

..
 
 
 
-

_
5.0
 
 
--

__
.57
.35
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

47 06884025

48 395513096561100

49 06884400

50 06885500

Date

04-05-89
05-01-89
05-31-89
06-22-89
06-26-89

08-15-89
09-06-89
10-23-89
11-28-89
12-19-89

01-18-90
02-13-90
03-21-90
04-18-90

09-30-87
07-26-88
11-16-88
03-09-89
05-31-89

07-25-88
11-16-88
11-16-88
03-08-89
03-08-89

03-08-89
03-08-89
05-31-89
05-31-89
05-31-89

05-31-89

05-13-87
05-28-87
06-23-87
07-20-87
08-18-87

09-15-87
09-16-87
09-22-87
09-30-87
10-20-87

11-23-87
12-22-87
01-19-88
02-16-88
03-14-88

Nitrogen,
ammonia +

organic,
total

(mg/L
asN)

(00625)

0.2
<.2

.4
<.2
2.1

1.9
1.6

.4

.7

.4

.6

.5

.4

.6

1.0
.6

1.1
1.0

.3

.6

.8
1.1

.9

.9

1.2
1.0
<.2
<.2

.6

1.1

.8
3.8
1.5

.8
2.0

1.8
1.4
1.2

.9

.6

_
.8
.5

1.7
.6

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

..
 
0.6
 
-

_
 
 
 
--

__
 
__
~

.5

.6

.8

.8

.6

.5

.8

.8

.9

.5

.8
1.0
<.2

.3

.4

.5

_
 
 
__
~

_
__
__

.6
-

 
 
 
 
~

Nitrogen,
dissolved

(mg/L
asN)

(00602)

 
 
2.0
 
~

_
 
 
 
~

__
 
__
~

2.0
.75

_.
1.4
-

1.5
1.7
1.7
2.6
2.2

2.5
2.8
 

.93
1.0

1.1

 
 
 
__
~

..

._
1.9
~

_
 
 
 
 

Phos
phorus,

total
(mg/L
asP)

(00665)

0.25
.23
.41
.25
.53

.49

.50

.31

.31

.27

.31

.29

.35

.28

.14

.13

.15

.06

.15

.42

.40

.40

.25

.26

.28

.27

.32

.33

.31

.31

.20

.57

.28

.23

.60

.12

.15

.24

.16

.21

.18

.31

.24

.31

.12

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

 
 
0.36
_
-

_
 
 
 
~

_
 
 
~

.07

.07

.08

.03

.08

.32

.31

.31

.18

.18

.18

.19

.27

.26

.25

.25

_
_
 
 
~

__
 
 

.17
~

_
 
 
 
 

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.21
.17
.34
.24
.25

.17

.11

.26

.24

.24

.24

.22

.26

.16

.07

.06

.06

.02

.05

.30

.27

.28

.15

.16

.17

.16

.25

.25

.25

.25

.12

.12

.17

.13

.25

.10

.09

.14

.16

.09

.12

.11

.11

.17

.10
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order

and map
reference
number
(plate 1)

U.S.
  Geological

Survey
identification

number

Nitrogen,
ammonia +

organic,
total

(mg/L
asN)

Date (00625)

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

Nitrogen,
dissolved

(mg/L
asN)

(00602)

Phos
phorus,

total
(mg/L
asP)

(00665)

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

50 06885500 04-18-88
05-16-88
06-09-88 
06-30-88
06-30-88

07-05-88
07-24-88
08-12-88
09-01-88
10-06-88

11-03-88 
11-16-88
11-16-88
12-15-88 
01-26-89

0.3
.5
.4

3.5
1.7

1.1
1.2
1.0
1.1

.8

.9 

.8 

.4 

.5

5.0

.6 

.4

5.5

.57

0.12 
.17 
.22 
.46 
.35

.22 

.28 

.24 

.36 

.16

.27 

.32 

.10 

.08

0.15

.19 

.20

0.07 
.10 
.13 
.11 
.07

.11 

.14 

.10 

.40 

.13

.13 

.18 

.07 

.03
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order

and map
reference
number
(plate 1)

50

51

52

U.S.
Geological

Survey
identification

number Date

06885500 02-16-89
03-09-89
03-16-89
04-25-89
05-15-89

05-31-89
06-16-89
06-27-89
07-10-89
08-17-89

09-18-89
10-04-89
11-16-89
12-14-89
01-10-90

02-08-90
03-22-90
04-26-90

06886500 09-30-87
07-24-88
11-16-88
03-09-89
05-31-89

06887000 05-13-87
06-23-87
07-20-87
08-18-87
09-21-87

09-30-87
09-30-87
10-20-87
11-23-87
12-21-87

01-20-88
02-18-88
03-14-88
04-18-88
05-17-88

06-07-88
07-05-88
07-24-88
08-12-88
09-01-88

10-07-88
11-04-88
11-15-88
12-15-88
01-26-89

Time
(24-hour)

1210
1130
1025
0915
1120

1055
1330
1245
1030
1040

1100
1150
1040
1100
1025

1100
1100
1700

1050
1445
0940
1115
1730

1545
0830
1630
1330
1330

1045
1125
1315
1615
1500

0825
1030
1315
1150
1400

1400
1545
1045
0845
1530

0830
0800
1445
1530
1535

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

0.68
.34

 
._

.19

.09

.60
1.2
 

.15

.77
 
__
 
-

 
.47

-

1.8
 
 
..
~

1.6
__
 
 
-

_ .
 

.89
1.5
1.3

1.5
.98
.63
.44
.68

_
.72
.66

 
--

_
 
 

.91

.27

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.02
.01
.01
.01
.05

.02

.09

.06
<.01.'01

.05
<.01
<.01
<.01
<.01

<01.'03

.01

.02
< oi
<.01
< 01.'02

.15
<.01
<.01
<.01
<.01

<.01
<.01

.03

.03

.03

.02

.02

.03

.02

.04

 
.04
.04

<.01
<.01

<.01
<.01
< 01'.01

.01

Nitro
gen,

NO2+NO3 ,
dissolved

(mg/L
asN)

(00631)

0.70
.35

<.10
<.10

.24

.11

.69
1.3
< 10.'l6

.82
<.10
<.10'.11

.57

<10.'50

<.10

1.8
<.10
<.10
<.10
<.10

1.8
2.7
2.3
2.1
1.8

1.6
1.7
.92

1.5
1.3

1.5
1.0
.66
.46
.72

_
.76
.70
.71

<.10

.72

.84

.83

.92

.28

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.02
.04
.03
.12
.28

.03

.19

.34

.02

.04

.07

.01

.02

.04

.04

.02

.06

.02

.10

.04

.10

.04

.12

.06

.04

.05

.01
<.01

.04

.05

.05

.03

.02

.08

.03

.04

.04

.15

_
.05
.07
.03
.01

.06

.03

.06

.02

.02

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

0.36
 
 
~

.67
 
 
 
 

_
 
_
 
~

_
 
-

.10

.76

.40

.66

.48

_
 
 
 
 

.86

.65
 
 
~

_
 
 
 
~

_
 

.63
 
 

_
~

.54
 
--

CONCENTRATIONS OF NUTRIENTS IN WATER 223



Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

52 06887000

Date

02-17-89
03-08-89
03-16-89
04-24-89
05-15-89

06-02-89
06-16-89
07-10-89
08-17-89
09-12-89

10-03-89
11-16-89
12-15-89
01-09-90
02-08-90

Time
(24-hour)

0810
1430
1510
1425
1540

1030
0850
1515
1445
1055

1415
1415
0845
1235
1530

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

0.41
.75
.29
.29
.32

.77

.70
 
 
 

_
 
 
1.3
~

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.02
.02
.02
.01
.03

.03

.02
<.01
<.01
<.01

<.01
<.01
<.01

.02
<.01

Nitro
gen,

N02+N03 ,
dissolved

(mg/L
asN)

(00631)

0.43
.77
.31
.30
.35

.80

.72
1.1
1.4
1.1

1.1
1.2
1.0
1.3
1.1

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.28
.51
.14
.19
.34

.06

.04

.02

.01

.02

<.01
.02
.06
.20
.05

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

 
0.59
 
._
~

.44
 
 
 
 

_
 
 
 
 

224 SURFACE-WATER-QUALITY ASSESSMENT, LOWER KANSAS RIVER BASIN: PROJECT DATA, 1986-90



Table 8. Concentrations of nutrients in water-Continued

Down
stream
order

and map
reference
number
(plate 1)

50

51

52

U.S.
Geological

Survey
identification

number Date

06885500 02-16-89
03-09-89
03-16-89
04-25-89
05-15-89

05-31-89
06-16-89
06-27-89
07-10-89
08-17-89

09-18-89
10-04-89
11-16-89
12-14-89
01-10-90

02-08-90
03-22-90
04-26-90

06886500 09-30-87
07-24-88
11-16-88
03-09-89
05-31-89

06887000 05-13-87
06-23-87
07-20-87
08-18-87
09-21-87

09-30-87
09-30-87
10-20-87
11-23-87
12-21-87

01-20-88
02-18-88
03-14-88
04-18-88
05-17-88

06-07-88
07-05-88
07-24-88
08-12-88
09-01-88

10-07-88
11-04-88
11-15-88
12-15-88
01-26-89

Nitrogen, Nitrogen,
ammonia + ammonia +

organic, organic,
total dissolved

(mg/L (mg/L
as N) as N)

(00625) (00623)

0.5
.5 0.4
.6

1.2
.6

.6 .7

.3
1.3
,7

1.2

.8

.7

.5

.4

.4

.6
1.0

.8

1.1 .2
1.2 .8

.7 .5

.7 .7
1.0 .6

1.0
.9

1.8
.9
.7

1.2 .9
.6 .7
.8

1.2

 5 ; /-

.5

.8
1.2 <
1.0
.6

.5

.5

.6 .7

.4

.5

.5

.5

.6 .6

.5

.9

Nitrogen,
dissolved

(mg/L
asN)

(00602)

..
0.75
 
 
~

.81
 
 
 
~

__
._
__
_.
~

 
 
-

2.0
_.
_.
__
~

 
__
 
._
~

2.5
2.4
 
 
~

_
__
__
__
~

__
 
1.4
 
~

 
 
1.4
 
 

Phos
phorus,

total
(mg/L
asP)

(00665)

0.11
.11
.12
.25
.24

.22

.20

.17

.37

.25

.18

.22

.20

.09

.09

.49

.27

.12

1.5
.16
.12
.06
.10

.23

.16

.22

.17

.19

.15

.24

.10

.17

.17

.15

.14

.07

.11

.10

<.01
.11
.08
.08
.11

.08

.10

.12

.10

.09

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

 
0.06
~
 
~

.18
 
 
 
--

 
~
 
 
~

_
 
-

1.4
.06
.06
.01
.08

__
 
 
._
~

.16

.19
 
 
~

__
 
 
 
~

_
 

.07
 
~

 
~

.09
 
~

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.06
.06
.09
.11
.13

.15

.15

.06

.12

.06

.13

.08

.14

.06

.05

.04

.10

.07

1.2
.04
.05

<.01
.06

.18

.14

.13

.14

.14

.14

.15

.10

.14

.11

.09

.06
<.01

.03

.04

_
.04
.06
.04
.28

.06

.08

.07

.08

.01
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

52 06887000

Date

02-17-89
03-08-89
03-16-89
04-24-89
05-15-89

06-02-89
06-16-89
07-10-89
08-17-89
09-12-89

10-03-89
11-16-89
12-15-89
01-09-90
02-08-90

Nitrogen,
ammonia +

organic,
total

(mg/L
asN)

(00625)

1.2
1.4

.6
1.1

.9

.6

.7

.4

.7
1.0

.7

.4

.6

.8

.6

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

1.1
__
__
-

.5
 
__
..
-

..

..
__
 
 

Nitrogen,
dissolved

(mg/L
asN)

(00602)

1.9
_.
._
--

1.3
 
_.
 
~

_
 
 
_.
 

Phos
phorus,

total
(mg/L
asP)

(00665)

0.11
.21
.07
.09
.10

.09

.06

.09

.19

.27

.38

.29

.25

.21

.33

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

0.13
..
._
-

.06
._
._
..
-

__
._
__
..
 

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.02
.11
.05
.03
.06

.06

.03

.07

.13

.14

.16

.19

.17

.18

.17
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

52 06887000

55 392844096093500

56 06888030

57 06888300

58 06888350

59 06888500

Date

03-22-90
04-26-90

09-29-87
07-27-88
11-15-88
03-08-89
05-31-89

09-29-87
07-27-88
11-15-88
03-08-89
06-01-89

09-30-87
07-29-88
03-08-89
06-01-89

09-29-87
07-27-88
11-15-88
03-10-89
05-30-89

05-20-87
05-27-87
06-23-87
07-20-87
08-18-87

09-22-87
09-29-87
10-20-87
11-23-87
12-22-87

01-19-88
02-17-88
03-15-88
04-18-88
05-16-88

06-08-88
07-06-88
07-27-88
08-09-88
08-30-88

10-04-88
11-07-88
11-15-88
12-20-88
01-24-89

Time
(24-hour)

1530
1200

1245
0930
1330
1345
0900

1410
1120
1115
1100
1450

1325
0815
1645
1645

0930
0910
1445
1110
1845

1315
1310
1315
1005
0940

1300
1515
1445
1245
1330

1345
1350
1300
1445
1410

1000
1520
1010
0955
1005

1020
1445
1100
0950
1345

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

0.88
.68

.10
 
 
 
--

.52

 
..
-

_
 

.43

.69

_
.38

 
.42
.88

_
1.1

.58
 

.41

_
 
 
 
~

_
 
 
 
-

__
 
1.2
 
~

 
 
 
 

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.02
.02

.01

.01
<.01
<.01
<.01

.01
<.01
<.01

.01
<.01

<.01
<.01

.01

.02

<.01
.03

<.01
.02
.10

<.01
.04
.01

<.01
.01

<.01
<.01
<.01
<.01
<.01

_
<.01
<.01
<.01
<.01

<.01
<.01

.01

.02
<.01

<.01
<.01
<.01
<.01

.01

Nitro
gen,

NO2+NO3 ,
dissolved

(mg/L
asN)

(00631)

0.90
.70

.11
<.10

.20
<.10
<.10

.53
<.10

.11
<.10
<.10

.52

.57

.44

.71

.83

.41

.30

.44

.98

<.10
1.1
.59

<.10
.42

<.10
<.10

.12

.15

.47

.38

.32
<.10
<.10
<.10

<.10
<.10
1.2
<.10
<.10

<.10
<.10
<.10
<.10
<.10

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.02
.03

.09

.01

.06

.47

.04

.05

.05

.05

.03

.02

.07

.02

.04

.07

.04

.08

.04

.04

.16

.03

.20

.04

.03

.02

.02

.03

.06

.04

.06

_
.02
.04
.01
.04

.02
<.01

.06

.02

.03

.02

.04

.03

.02

.03

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

..
~

0.61
.79
.84
.23
.56

.15

.25

.55

.27

.48

.83

.58

.16

.53

.26
 

.46

.86

.74

_
 
 
 
 

_
.47

 
 
 

_
 
 
 
-

_
 

.44
 
~

_
 

.37
   
 

CONCENTRATIONS OF NUTRIENTS IN WATER 227



Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

59 06888500

Date

02-14-89
03-08-89
03-14-89
04-20-89
05-18-89

06-01-89
06-13-89
07-13-89
09-05-89

09-14-89
10-06-89
11-20-89
12-12-89
01-11-90

Time
(24-hour)

1310
1310
1300
1220
1210

1145
1250
0935
1315

0940
0935
1335
1400
0930

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

..
 
 
 
-

_
 
0.46

.42

1.1
 
_.
_.
 

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

<0.01
<.01
<.01
<.01
<.01

<.01
<.01

.04

.02

.01
<.01

.01

.01
<.01

Nitro
gen,

NO2+NO3,
dissolved

(mg/L
asN)

(00631)

<0.10
<.10
<.10
<.10
<.10

<.10
<.10

.50

.44

1.1
<.10
<.10
<.10

.17

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.03
.07
.03
.03
.07

.05

.02

.07

.04

.04

.02

.03

.02

.03

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

 
0.73
 
 
-

.35
 
 
-

__
._
 
._
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

52 06887000

55 398244096093500

56 06888030

57 06888300

58 06888350

59 06888500

Date

03-22-90
04-26-90

09-29-87
07-27-88
11-15-88
03-08-89
05-31-89

09-29-87
07-27-88
11-15-88
03-08-89
06-01-89

09-30-87
07-29-88
03-08-89
06-01-89

09-29-87
07-27-88
11-15-88
03-10-89
05-30-89

05-20-87
05-27-87
06-23-87
07-20-87
08-18-87

09-22-87
09-29-87
10-20-87
11-23-87
12-22-87

01-19-88
02-17-88
03-15-88
04-18-88
05-16-88

06-08-88
07-06-88
07-27-88
08-09-88
08-30-88

10-04-88
11-07-88
11-15-88
12-20-88
01-24-89

Nitrogen,
ammonia +

organic,
total

(mg/L
asN)

(00625)

0.8
.8

.7
1.0
1.1

.9

.5

1.1
1.2

.6

.3

.7

1.6
.6
.4
.6

1.3
.3
.9

1.3
.8

.5
18

.6
2.2

.7

.6

.9

.5
._

.3

.2

.3

.4
<.2

.3

.3

.6

.5

.5

.4

.3

.6

.6

.2

.4

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

..
-

0.7
.8
.9
.7
.6

.2

.3

.6

.3

.5

.9

.6

.2

.6

.3
<.2

.5

.9

.9

_
 
~
 
~

__
.5

 
__
--

_
 
._
..
~

__
__

.5
__
~

 
 

.4
 
 

Nitrogen,
dissolved

(mg/L
asN)

(00602)

..
~

0.81
 
1.1
 
-

.73
 

.71
 
-

1.4
1.2
.64

1.3

1.1
 

.80
1.3
1.9

_
 
 
 
~

_
 
 
 
~

 
 
 
 
~

__
 
1.7

__
~

__
 
 
 
~

Phos
phorus,

total
(mg/L
asP)

(00665)

0.17
.12

.10

.19

.17

.24

.07

.05

.07

.12

.04

.06

.05

.12

.05

.11

.17

.14

.15

.21

.30

.02
3.5

.08

.06

.11

.06

.02

.03
 

.06

.03

.03

.02

.01

.03

.03

.07

.06

.07

.03

.03

.05

.06

.03

.03

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

..
-

0.10
.10
.05
.20
.03

.02

.03

.04

.01

.02

.03

.12

.03

.08

.08

.05

.09

.07

.14

__
 
 
 
~

_
.02

 
 
-

 
 
 
 
-

__
 

.04
 
-

i.
 

.02
 
~

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.14
.09

.08

.08

.04

.18

.02

.02

.03

.03

.01

.01

.03

.04

.02

.07

.07

.04

.08

.06

.13

.01

.08

.02
<.01

.02

<.01
.02

<.01
.01
.03

_
.01

<.01
.01
.02

<.01
<.01

.02

.01

.03

.02

.03

.02

.01
<.01
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Table 8. Concentrations of nutrients in water-Continued

Down
stream
order

and map
reference
number
(plate 1)

U.S.
Geological

Survey
identification

number

Nitrogen,
ammonia +

organic,
total

(mg/L
asN)

Date (00625)

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

Nitrogen,
dissolved

(mg/L
asN)

(00602)

Phos
phorus,

total
(mg/L
asP)

(00665)

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

59 06888500 02-14-89
03-08-89
03-14-89
04-20-89
05-18-89

06-01-89
06-13-89
07-13-89
08-14-89
09-05-89

09-14-89
10-06-89
11-20-89
12-12-89 
01-11-90

0.3 
.3 
.3 
.3 
.6

.5 

.5

.7

.7
1.8

.4 

.4 

.4 

.2 

.2

0.8

.4

0.30 
.06 
.03 
.04 
.05

.04 

.06 

.11 

.05 

.19

.09 

.05 

.05 

.03 

.03

0.03

.02

0.01 
.02 
.03 
.02 
.02

.01 

.02 

.04 

.02 

.09

.06

.01 

.01
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Table 8. Concentrations of nutrients in wafer Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

59 06888500

60 390820095571500

61 06888705

62 06889000

Date

02-06-90
03-14-90
04-24-90

09-29-87
07-29-88
11-15-88
03-09-89
06-01-89

09-29-87
07-28-88
07-29-88
11-15-88
03-08-89

05-31-89

05-12-87
06-24-87
07-22-87
08-18-87
09-21-87

09-28-87
10-20-87
11-23-87
12-22-87
01-19-88

02-17-88
03-15-88
04-18-88
05-17-88
06-07-88

07-07-88
07-28-88
07-29-88
07-29-88
08-09-88

08-30-88
10-04-88
11-07-88
11-15-88
12-20-88

01-24-89
02-14-89
03-07-89
03-14-89
04-20-89

05-18-89
06-01-89
06-13-89
07-13-89
08-14-89

Time
(24-hour)

1350
1005
1400

1340
0535
1240
1230
1310

1015
1745
0415
1030
1030

1710

1020
1330
1020
1230
1245

1400
1330
1200
1330
1000

1010
1105
1340
0945
1200

0930
1815
0530
0535
1335

1340
1450
1030
0755
1315

0940
0925
1510
0905
0840

0905
1815
0900
1225
0940

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

 
~

0.66
.13

 
 
-

__
 
..
 

.65

.84

1.4
_.
 
 
~

.73
..
2.6

.99
-

.94
._
 

.11
--

__
 
._
 
--

__
 
 
 

.30

.29

.43

.37
_.
~

__

.74
 

.93
 

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

<0.01
<.01
<.01

.01

.02
<.01
<.01
<.01

<.01
<.01
<.01
< 01

.02

.08

.10
< .01
<.01
<.01
<.01

.01
<.01

.01

.01
<.01

.01
<.01
< 01

.01
<.01

<.01
<.01
<.01
<.01
<.01

<.01
<.01
< .01
< 01

.01

.01

.02

.02
< .01
<.01

<01
.05

<.01.'07

<.01

Nitro
gen,

N02+N03,
dissolved

(mg/L
asN)

(00631)

<0.10
.40

<.10

.67

.15
<.10
< 10'.u

.72
<.10
<.10

^26
.67

.92

1.5
1.7
.91

1.2
1.5

.74

.32
2.6
1.0
.98

.95

.35
<.10.'l2

<.10

<.10
<.10
< 10"25
<.10

<.10
< 10'.61

.29

.31

.30

.45

.39
<.10
<.10

<10
!?9

< 10i.'o
1.5

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

<0.01
.03

<.01

.05

.07

.06

.02

.11

.03

.02

.03

.03

.20

.07

.07

.05

.03

.02
<.01

.04

.03

.03

.07

.09

.06

.03

.02

.05
<.01

<.01.'02

.02

.02

.01

.04

.04

.02

.03

.02

.01

.06

.12
<.01

.01

.04

.05

.02

.04

.04

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

 
 
 

0.55
.53
.64
.28
.39

.57

.28

.67
 
1.0

.53

 
 
 
 
~

1.1
 
 
 
-

__
._
 
 
~

_
.28
.78
.68

~

_
..
 

.37
-

_
 
1.2
..
~

_
.55

_.
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Table 8. Concentrations of nutrients in water Continued

Down 
stream 
order 

and map 
reference 
number 
(plate 1)

62

U.S. 
Geological 

Survey 
identification 

number

0688900

Date

09-14-89 
10-06-89 
11-20-89 
12-12-89 
01-08-90

Time 
(24-hour)

1300 
1300 
0905 
0925 
0920

Nitro 
gen, 

nitrate, 
dissolved 

(mg/L 
asN) 

(00618)

0.76

Nitro 
gen, 

nitrite, 
dissolved 

(mg/L 
asN) 

(00613)

A A A 0 bbbbb

Nitro 
gen, 

N02+N03 , 
dissolved 

(mg/L 
asN) 

(00631)

0.96 
.83 
.80 
.78 
.79

Nitro 
gen, 

ammonia, 
dissolved 

(mg/L 
asN) 

(00608)

0.02 
.02 
.02 
.07 
.21

Nitro 
gen, 

organic, 
dissolved 

(mg/L 
asN) 

(00607)

;
02-06-90 0930 .75 .01 .76 .04
03-19-90 1015 -- <.01 .60 .01
04-30-90 1200 -- .01 <.10 <.01
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Table 8. Concentrations of nutrients in water-Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

59 06888500

60 390820095571500

61 06888705

62 06889000

Date

02-06-90
03-14-90
04-24-90

09-29-87
07-29-88
11-15-88
03-09-89
06-01-89

09-29-87
07-28-88
07-29-88
11-15-88
03-08-89

05-31-89

05-12-87
06-24-87
07-22-87
08-18-87
09-21-87

09-28-87
10-20-87
11-23-87
12-22-87
01-19-88

02-17-88
03-15-88
04-18-88
05-17-88
06-07-88

07-07-88
07-28-88
07-29-88
07-29-88
08-09-88

08-30-88
10-04-88
11-07-88
11-15-88
12-20-88

01-24-89
02-14-89
03-07-89
03-14-89
04-20-89

05-18-89
06-01-89
06-13-89

Nitrogen,
ammonia +

organic,
total

(mg/L
asN)

(00625)

<0.2
.7
.3

.3

.8
1.5

.6

.7

1.3
1.3

.9

.9
1.2

.4

.9
1.4
1.0
1.1

.7

.4
1.0

.3

.5
1.0

.6
1.4

.7
1.2

.6

1.0
.4
.8
.7

1.2

1.0
1.1

.7

.7

.7

.7

.6
2.0

.8

.5

1.4
.5
.5

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

..
-

0.6
.6
.7
.3
.5

.6

.3

.7
<.2
1.2

.6

..
__
__
 
-

1.1
 
__
__
~

__
 
 
__
~

_
.3
.8
.7

-

_
__
..

.4
-

..
 
1.3
 
~

__
.6

 

Nitrogen,
dissolved

(mg/L
asN)

(00602)

 
--

1.3
.75

 
 

.64

1.3
 
 
 
1.9

1.5

 
_.
 
..
-

1.8
 
__
..
~

__
 
 
 
~

 
 

.95
~

__
__
 

.69
-

_
 
1.7
 
~

_
1.4
 

Phos
phorus,

total
(mg/L
asP)

(00665)

0.02
.23
.03

.07

.11

.20

.03

.07

.11

.07

.12

.13

.32

.28

.25

.37

.35

.38

.20

.09

.08

.11

.26

.23

.18

.07

.05

.08

.08

.23

.16

.15

.10

.10

.18

.09

.19

.13

.10

.15

.17

.19

.08

.10

.12

.15

.17

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

..
-

0.03
.04
.09
.01
.03

.06

.02

.01

.09

.24

.13

_
 
 
 
-

.09
 
__
 
~

 
 
 
 
~

 
.02
.02
.02

-

_
 
 

.09
~

_
 

.09
 
-

_
.13

 

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

<0.01
.03

<.01

.03

.03

.06

.02

.04

.06
<.01
<.01

.08

.20

.13

.15

.12

.08

.11

.13

.09

.03

.06

.09

.08

.06

.02

.01

.01
<.01

<.01
.01

<.01
<.01
<.01

<.01
.02
.07
.08
.05

.06

.12

.07

.04
<.01

<.01
.11

<.01
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Table 8. Concentrations of nutrients in water-Continued

Down
stream
order

and map
reference
number
(plate 1)

62

U.S.
Geological

Survey
identification

number

06889000

Date

07-13-89
08-14-89
09-14-89
10-06-89
11-20-89

12-12-89
01-08-90
02-06-90
03-19-90
04-30-90

Nitrogen,
ammonia +

organic,
total
(mg/L
asN)

(00625)

0.5
1.5
.6

1.3
1.0

.7

.8

.9

.8

.6

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

 
__
 
-

..
_.
 
 
 

Nitrogen,
dissolved

(mg/L
asN)

(00602)

__
__
._
-

..
_.
__
 
 

Phos
phorus,

total
(mg/L
asP)

(00665)

0.11
.26
.15
.37
.31

.27

.18

.21

.23

.13

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

_.
 
_.
-

 
__
 
 
 

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.05
.15
.09
.14
.16

.12

.14

.15

.09
<.01
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

63 06889160

64 06889500

71 394757095434300

72 06890100

Date

09-28-87
07-29-88
11-14-88
03-07-89
06-01-89

09-28-87
09-28-87
07-28-88
07-28-88
07-28-88

07-29-88
07-29-88
11-14-88
03-07-89
03-07-89

03-07-89
03-07-89
05-31-89
05-31-89

09-29-87
07-27-88
11-17-88
03-09-89
06-01-89

07-29-87
08-19-87
09-23-87
09-29-87
09-29-87

10-21-87
11-24-87
12-23-87
01-20-88
02-17-88

03-16-88
04-20-88
05-18-88
06-08-88
07-13-88

07-27-88
08-10-88
08-31-88
10-05-88
11-09-88

11-09-88
11-17-88
12-21-88
01-25-89
01-25-89

Time
(24-hour)

1010
0910
1000
1010
1300

1200
1215
1230
1235
1830

0005
0435
1530
1230
1235

1330
1335
1430
1435

1030
0610
1230
1100
1445

1045
0925
1010
1200
1205

0945
0930
0930
1045
0930

1000
1030
0950
0945
0915

0745
1000
1025
1000
1010

1020
1020
1010
1215
1220

Nitro- Nitro- Nitro
gen, gen, gen,

nitrate, nitrite, NO2+NO3,
dissolved dissolved dissolved

(mg/L (mg/L (mg/L
as N) as N) as N)

(00618) (00613) (00631)

<0.01 0.11
<.01 <.10
<.01 <.10
<.01 <.10
<.01 <.10

0.46 .02 .48
.47 .02 .49

<.01 <.10
<.01 <.10
<.01 <.10

<.01 .10
<.01 .11
<.01 .31
<.01 .19
<.01 .20

<.01 .23
<.01 .19
<.01 <.10
<.01 <.10

2.5 .03 2.5
<.01 <.10

.42 .02 .44
1.3 .03 1.3

.02 <.10

.20

.35
1.8

.77 .02 .79

.76 .02 .78

.44
1.3
2.1
2.4
2.0

.07

.15

.19
<.01
<.01

< 01 < 10
.08

<.01
<.01

<.01 <.10

_

< 01 < 10
!21

<.01 .22
..

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.06
.02
.08
.04
.04

.06

.05

.02

.02

.03

.03
< 01

.03

.02

.03

.03

.02

.03

.03

.02

.11

.09
2.5

.19

.10
<.01
<.01
< 01

.03

.03
<.01
<.01

.11

.33

.03

.07
<.01
< 01

.20

.03

.08

.04

.02

.04

_
.08
.03
.03

 

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

0.44
.28
.22
.56
.56

.54

.15
 

.38

.27

.47
 

.37

.58
1.6

1.7
.98
.37
.47

.88

.29

.71

.80

.71

__
 
 
 

.87

_
 
 
 
~

_
 
 
 
~

.47
 
 
 
~

__
.62

 
 
~
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Table 8. Concentrations of nutrients in wafer Continued

Down 
stream
order

and map
reference
number
(plate 1)

72

U.S.
Geological

Survey
identification

number

06890100

Date

02-15-89
02-15-89
03-09-89
03-15-89
03-15-89

04-19-89
04-19-89
05-17-89
05-17-89
05-22-89

Time
(24-hour)

1030
1035
1230
1130
1135

0920
0925
1315
1320
1450

Nitro 
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

0.26
 
._
._
-

. _
 
 
 

.16

Nitro 
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.02
__
<.01
<.01
-

<.01
 
<.01
 

.02

Nitro 
gen,

NO2+NO3 ,
dissolved

(mg/L
asN)

(00631)

0.28
._

.12
<.10
~

<.10
 
<.10
 

.18

Nitro 
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.05
 

.03
<.01
~

.03
 

.05
 

.08

Nitro 
gen,

organic,
dissolved

(mg/L
asN)

(00607)

..

._
0.57
_.
-

_
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Table 8. Concentrations of nutrients in wafer Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

63 06889160

64 06889500

71 394757095434300

72 06890100

Date

09-28-87
07-29-88
11-14-88
03-07-89
06-01-89

09-28-87
09-28-87
07-28-88
07-28-88
07-28-88

07-29-88
07-29-88
11-14-88
03-07-89
03-07-89

03-07-89
03-07-89
05-31-89
05-31-89

09-29-87
07-27-88
11-17-88
03-09-89
06-01-89

07-29-87
08-19-87
09-23-87
09-29-87
09-29-87

10-21-87
11-24-87
12-23-87
01-20-88
02-17-88

03-16-88
04-20-88
05-18-88
06-08-88
07-13-88

07-27-88
08-10-88
08-31-88
10-05-88
11-09-88

11-09-88
11-17-88
12-21-88
01-25-89
01-25-89

Nitrogen,
ammonia +

organic,
total

(mg/L
asN)

(00625)

0.4
.9
.3

1.2
.7

.4

.7

.8
1.0

.7

.3

.7

.7
1.6
1.6

3.7
1.0

.5

.3

.6
1.3
1.0
3.3

.7

1.1
1.2

.2

.5

.5

.6
<.2

.6

.6
1.4

.5

.6

.5

.8
<.2

.6
1.1

.8

.4

.6

__
.8
.4
.8

 

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

0.5
.3
.3
.6
.6

.6

.2
<.2

.4

.3

.5

.6

.4

.6
1.6

1.7
1.0

.4

.5

.9

.4

.8
3.3

.9

__
._
 

.6

.9

__
 
 
 
~

_
 
 
 
~

.5
 
 
 
~

__
.7

 
 
 

Nitrogen,
dissolved

(mg/L
asN)

(00602)

0.61
..
 
 
-

1.1
.69

 
 
-

.60

.71

.71

.79
1.8

1.9
1.2
 
--

3.4
 
1.2
4.6
~

_
..
 
1.4
1.7

__
 
 
 
--

 
 
 
-

_
 
 
..
~

__
..
 
..
 

Phos
phorus,

total
(mg/L
asP)

(00665)

0.06
.07
.06
.02
.06

.05

.04

.09

.09

.10

.09

.08

.07

.07

.06

.05

.05

.11

.10

.21

.21

.54
1.0

.60

.20

.29

.28

.07

.06

.15

.12

.24

.45

.51

.11

.10

.15

.20

.20

1.2
.81
.20
.10
.14

__
.10
.11
.13

 

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

0.02
.02
.01
.01
.03

.02

.02

.03

.03

.03

.04

.04

.02

.02

.02

.02

.02

.05

.06

.19

.09

.49

.87

.53

<.01
.21
.18
.06
.06

.10

.11

.09

.11

.20

.08

.05

.03

.07

.05

.04
<.01

.07

.04
--

.10

.15

.10
 

.06

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.02
<.01

.02

.01

.02

<.01
<.01

.02

.02

.02

.02

.03
<.01

.01

.01

.02
<.01

.04

.04

.09

.08

.41

.81

.49

__
 
 

.03

.05

__
 
 
 
~

__
 
 
 
--

.03
 
 
__

.08

_
.13

 
.05
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Table 8. Concentrations of nutrients in water Continued

Down- Nitrogen, Nitrogen, Phos-
stream ammonia + ammonia + Phos- Phos- phorus,
order U.S. organic, organic, Nitrogen, phorus, phorus, ortho,

and map Geological total dissolved dissolved total dissolved dissolved
reference Survey (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L
number identification as N) as N) as N) as P) as P) as P)
(plate 1) number Date (00625) (00623) (00602) (00665) (00666) (00671)

72 06890100 02-15-89
02-15-89
03-09-89
03-15-89
03-15-89

1.0
 

.6

.5
 

 
0.6
 
 

 
0.72
 
 

0.13
 

.14

.09
 

 
0.02

.08
 
<.01

0.05
 

.07

.05
 

04-19-89 1.0 -- -- .13 - .05
04-19-89 « - - - <.01
05-17-89 1.2 -- -- .14 - .04
05-17-89 - -- - -- .06
05-22-89 .9 ~ -- .22 -- .05
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

72 06890100

73 392823095362800

74 06890900

Date

06-02-89
06-14-89
06-14-89
07-12-89
07-12-89

08-16-89
08-16-89
09-06-89
09-06-89
09-10-89

10-11-89
10-11-89
11-15-89
11-15-89
12-13-89

12-13-89
01-24-90
01-24-90
02-07-90
02-07-90

03-21-90
03-21-90
04-18-90
04-18-90

09-29-87
07-27-88
11-17-88
11-17-88
11-17-88

11-17-88
03-09-89
03-09-89
03-09-89
03-09-89

06-02-89
06-02-89

07-29-87
08-19-87
10-02-87
10-21-87
11-24-87

12-23-87
01-20-88
02-17-88
03-16-88
04-20-88

Time
(24-hour)

0945
0915
0920
0945
0950

0935
0940
1115
1120
1155

0925
0930
0920
0925
1000

1005
0850
0855
1220
1225

1030
1035
1055
1100

1330
0810
1300
1305
1345

1350
1400
1405
1440
1445

1100
1105

0915
0830
1115
0840
0915

0830
0915
1245
0915
0915

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

..
 
__
-

_
 
0.57
__

.56

_
._
 
 
~

_
.41

 
 
-

..
 
..
~

.14

.17

.70

.65

.64

.64

.81

.80

.79

.79

.09

.09

_
_.
 
 
-

__
 
__
 
 

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

<0.01
<.01
 
<.01
-

<.01
 

.03
 

.04

<.01
 
<.01
 
<.01

_

.02
 
<.01
~

..
__
..
~

.02

.01

.05

.05

.05

.05

.06

.06

.06

.06

.06

.06

_
 
<.01
 
~

M
_.
 
 
 

Nitro
gen,

N02+N03,
dissolved

(mg/L
asN)

(00631)

<0.10
.25

 
<.10
--

<.10
 

.60
 

.60

<.10
 
<.10
 

.19

__
.43

 
<.10
--

_
 

.19
~

.16

.18

.75

.70

.69

.69

.87

.86

.85

.85

.15

.15

1.0
.39
.69
.73
.48

.54

.63

.46

.36

.22

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.03
.04

 
.02

--

.03
 

.11
 

.09

<.01
 

.02
 

.03

__
.02

 
<.01
-

_
.09
.03

-

.02

.17
1.5
1.5
1.4

1.4
1.1
.99

1.0
.98

.15

.15

.10

.84

.06
<.01
<.01

.06

.03
<.01

.04

.02

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

0.77
 
 
 
~

_
 
 
 
 

_
 
 
 
 

_
 
 
 
 

_
 
 
 

.78

.33
1.1
1.1
1.1

1.1
.40
.21

 
.42

.75

.75

_
 

.54
 
~

_
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

74 06890900

Date

05-18-88
06-08-88
07-13-88
07-29-88
08-10-88

08-31-88
10-05-88
11-09-88
11-09-88
11-15-88

12-21-88
01-25-89
01-25-89
02-15-89
02-15-89

Time
(24-hour)

1230
1215
1245
1020
1300

1320
1300
1300
1310
1430

1315
0840
0845
1330
1335

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

 
__
__
 
 

_
_
 
__
 

_
__
__
__
 

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

..
__
__

<0.01
-

_

_
<.01
 
<.01

_

<.01
__

.01
 

Nitro
gen,

N02+N03,
dissolved

(mg/L
asN)

(00631)

0.03
.22
.70

<.10
<.01

<.01
.14
.17

 
.17

.39
~
._
<.10
 

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.18
.11

<.01
.67
.71

.06
<.01

.03
 

.05

.06

.06
_.

.27
 

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

..

._
 
0.63
~

_
 
 
 

.55

__
 
__
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Table 8. Concentrations of nutrients in wafer-Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

72 06890100

73 392823095362800

74 06890900

Date

06-02-89
06-14-89
06-14-89
07-12-89
07-12-89

08-16-89
08-16-89
09-06-89
09-06-89
09-10-89

10-11-89
10-11-89
11-15-89
11-15-89
12-13-89

12-13-89
01-24-90
01-24-90
02-07-90
02-07-90

03-21-90
03-21-90
04-18-90
04-18-90

09-29-87
07-27-88
11-17-88
11-17-88
11-17-88

11-17-88
03-09-89
03-09-89
03-09-89
03-09-89

06-02-89
06-02-89

07-29-87
08-19-87
10-02-87
10-21-87
11-24-87

12-23-87
01-20-88
02-17-88
03-16-88
04-20-88

Nitrogen,
ammonia +

organic,
total

(mg/L
asN)

(00625)

1.6
.9

_.
1.1
--

.8
..
1.3
 
1.3

.7
..

.6
..

.6

__

.5
 

.3
-

__
.7
.5

~

.4

.8
3.0
3.1
3.0

3.1
2.0
1.2
1.6
2.2

1.0
.8

1.1
1.3

.5

.6

.4

.4

.5

.7

.6

.4

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

0.8
 
__
__
~

..
__
 
~
~

__
 
__
_.
--

__
._
_.
 
~

_
 
__
-

.8

.5
2.6
2.6
2.5

2.5
1.5
1.2

__
1.4

.9

.9

_
 

.6
__
-

_
__
._
_
 

Nitrogen,
dissolved

(mg/L
asN)

(00602)

 
..
__
-

__
._
 
 
-

_
 
__
_.
-

_
 
__
 
-

__
 
__
-

0.96
.68

3.3
3.3
3.2

3.2
2.4
2.1
 
2.2

1.0
1.0

_
 
1.3
..
~

__
._
..
 
 

Phos
phorus,

total
(mg/L
asP)

(00665)

0.12
.11

__
.15

~

.17
_.

.37
._

.33

.14
 

.15
__

.13

_
.11

__
.07

~

_
.21
.12

~

.27
1.8
1.3
1.2
1.2

1.2
.87
.87
.87
.82

.57

.61

.70

.11

.03

.05

.02

.02

.04

.04

.02

.05

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

0.08
 
<.01
 

.06

..
.04

 
.21

~

_
.14

__
.10

~

.07
 

.06
 

.04

__
.11
.07

~

.28

.12

.98
1.0
1.0

1.0
.73
.75
.73
.73

.58

.54

<.01
.03
.03
.02

<.01

<.01
<.01

.02
<.01
<.01

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.06
.04

 
.07

~

.02
 

.16
 

.20

.06
 

.10
 

.05

 
.07

 
.04

~

_
 
 
 

.21

.10

.95

.96

.95

.94

.66

.67

.67

.67

.51

.52

_.
 

.02
 
~

_
 
 
 
~
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Table 8. Concentrations of nutrients in wafer Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

74 06890900

Date

05-18-88
06-08-88
07-13-88
07-29-88
08-10-88

08-31-88
10-05-88
11-09-88
11-09-88
11-15-88

12-21-88
01-25-89
01-25-89
02-15-89
02-15-89

Nitrogen,
ammonia +

organic,
total
(mg/L
asN)

(00625)

<0.2
.6
.7

1.3
1.1

.7

.4

.5
..

.6

.5

.6
 

.7
 

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

 
 
1.3
~

_
 
 
 

.6

_
__
._
 
 

Nitrogen,
dissolved

(mg/L
asN)

(00602)

 
..
__
~

_
 
 
 
0.77

__
 
_.
 
 

Phos
phorus,

total
(mg/L
asP)

(00665)

0.02
.13
.19
.32
.79

.09

.05

.04
 

;05

.02

.03
 

.04
 

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

0.02
.04
.03
.10

.06
<.01
 

.03

.02

<.01
 
<.01
 

.06

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

 
 
0.06
~

_
 

.02
 

.02

-_

<.01
 

.01
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Table 8. Concentrations of nutrients in wafer Continued

Down
stream
order

and map
reference
number
(plate 1)

74

76

U.S.
Geological

Survey
identification

number Date

06890900 03-07-89
03-15-89
03-15-89
04-19-89
04-19-89

05-17-89
05-17-89
05-31-89
06-14-89
06-14-89

07-12-89
07-12-89
08-16-89
08-16-89
09-13-89

09-13-89
10-11-89
10-11-89
11-15-89
11-15-89

12-13-89
12-13-89
01-24-90
01-24-90
02-07-90

02-07-90
03-21-90
04-25-90

06891000 09-28-87
07-27-88
07-28-88
07-28-88
07-28-88

07-28-88
11-14-88
11-14-88
11-14-88
11-14-88

11-14-88
11-14-88
11-14-88
11-14-88
11-14-88

11-14-88
11-15-88
11-15-88
11-15-88
03-07-89

Time
(24-hour)

0800
0845
0850
1230
1235

1040
1045
1630
1215
1220

1250
1255
1155
1200
1120

1125
1300
1305
1250
1255

1300
1305
1220
1225
0940

0945
1315
1405

1500
1805
0025
0615
1215

1220
0600
0610
1000
1005

1400
1410
1800
1805
2200

2205
0200
0205
0605
0615

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

..
 
 
 
~

_
 
0.24
. 
 

_
 
 
 

.32

_
 
 

.54
-

__
 

.36
 
~

_
 
 

_
 
 
 
~

_
.55
.54
.51
.51

.51

.55

.46

.47

.44

.43

.40

.40

.47

.57

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

<0.01
 
<.01
<.01
"

.02
 

.01

.01
-

<.01
 

.03
 

.02

_
<.01
 

.01
~

<.01
 

.01
 
<.01

_

 
-

<.01
<.01
<.01
<.01
<.01

<.01
.02
.02
.03
.03

.03

.03

.03

.03

.03

.03

.02

.02

.03

.04

Nitro
gen,

NO2+NO3 ,
dissolved

(mg/L
asN)

(00631)

<0.10
 
<.10
<.10
-

<.10
_

.25
<.10
 

<.10
 
<.10
 

.34

_
.61

 
.55

--

.69
 

.37
 

.39

_
.14
.24

.82
<.10
<.10
<.10
<.10

<.10
.57
.56
.54
.54

.54

.58

.49

.50

.47

.46

.42

.42

.50

.61

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.08
 

.06

.02
~

.16
 

.15

.13
 

.23
 

.26
 

.03

_
.01

 
<.01
~

.01
 

.04
 

.01

_

.05
<.01

.04

.03

.03

.03

.01

.01

.08

.08

.10

.10

.19

.20

.14

.14

.10

.10

.04

.05

.06

.38

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

0.52
 
 
 
-

_
 

.65
 
 

_
 
 
 
-

_
 
 
 
-

_
 
 
 
-

_
 
~

.76

.57

.37
 

.39

.19

.52

.52

.60

.60

.41

.60

.56

.46

.60

.50

.66

.75

.54

.42
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

76 06891000

Date

03-07-89
03-07-89
03-07-89
03-07-89
03-07-89

03-07-89
03-07-89
03-07-89
03-07-89
03-08-89

03-08-89
03-08-89
03-08-89
05-31-89

Time
(24-hour)

1010
1015
1400
1405
1410

1800
1805
2200
2205
0200

0205
0600
0605
1845

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

0.53
.54
.49
.49
.54

.50

.50

.52

.53

.51

.51

.58

.62

.78

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.03
.03
.03
.03
.03

.03

.03

.03

.03

.03

.03

.04

.04

.19

Nitro
gen,

N02+N03 ,
dissolved

(mg/L
asN)

(00631)

0.56
.57
.52
.52
.57

.53

.53

.55

.56

.54

.54

.62

.66

.97

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.46
.47
.56
.37
.57

.59

.61

.57

.54

.36

.37

.38

.42

.71

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

0.54
.43
.44
.63
.13

.51

.39

.43

.26

.34

.63

.42

.98

.49
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

74 06890900

76 06891000

Date

03-07-89
03-15-89
03-15-89
04-19-89
04-19-89

05-17-89
05-17-89
05-31-89
06-14-89
06-14-89

07-12-89
07-12-89
08-16-89
08-16-89
09-13-89

09-13-89
10-11-89
10-11-89
11-15-89
11-15-89

12-13-89
12-13-89
01-24-90
01-24-90
02-07-90

02-07-90
03-21-90
04-25-90

09-28-87
07-27-88
07-28-88
07-28-88
07-28-88

07-28-88
11-14-88
11-14-88
11-14-88
11-14-88

11-14-88
11-14-88
11-14-88
11-14-88
11-14-88

11-14-88
11-15-88
11-15-88
11-15-88
03-07-89

Nitrogen,
ammonia +

organic,
total

(mg/L
asN)

(00625)

0.6
 

.6

.7
-

.4
..

.7

.5
--

.6
_.

.8
 

.7

__
.5

 
.4

--

.8
 

.5
 

.4

__
.5
.6

1.7
1.3
1.4
1.4
1.0

1.3
.8
.8
.9
.9

.8
1.0
1.0

.8

.8

1.0
.7
.8
.9

1.0

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

0.6
._
..
_
~

__
__

.8
__
-

_
 
 
 
~

_
__
__
__
~

_
__
 
__
~

_
 
-

.8

.6

.4
<.2

.4

.2

.6

.6

.7

.7

.6

.8

.7

.6

.7

.6

.7

.8

.6

.8

Nitrogen,
dissolved

(mg/L
asN)

(00602)

..
 
 
 
-

__
 
1.0
 
~

_
 
 
 
-

_
 
..
 
~

_
 
 
 
~

_
 
~

1.6
 
 
 
-

1.2
1.2
1.2
1.2

1.1
1.4
1.2
1.1
1.2

1.1
1.1
1.2
1.1
1.4

Phos
phorus,

total
(mg/L
asP)

(00665)

0.03
_.

.02

.02
~

.05
..

.05

.04
--

.09
 

.13
_.

.10

__
.09

__
.07

~

.06
~

.05
__

.05

 
.06
.01

.14

.20

.10

.26

.20

.24

.25

.24

.28

.29

.28

.28

.20

.26

.25

.23

.20

.19

.24

.35

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

0.01
<.01
 
 
<.01

_
.09
.03

 
<.01

_
.02

 
.02

--

.07
__

.07
__

.04

_
.04

 
.02

~

.03
<.01
<.01

.09

.03

.04

.03

.03

.02

.19

.19

.22

.20

.21

.20

.19

.19

.18

.18

.14

.13

.22

.25

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.02
 
<.01
<.01
-

.01
 

.01
<.01
~

.04
 

.02
.
.04

_
.03

 
.05

~

<.01
_.

.02
 

.02

_
 
 

.09

.01

.01

.01

.01

.01

.16

.16

.20

.19

.19

.19

.17

.17

.16

.16

.13

.13

.19

.21
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Table 8. Concentrations of nutrients in water-Continued

Down
stream
order

and map
reference
number
(plate 1)

76

U.S.
Geological

Survey
identification

number

06891000

Date

03-07-89
03-07-89
03-07-89
03-07-89
03-07-89

03-07-89
03-07-89
03-07-89
03-07-89
03-08-89

03-08-89
03-08-89
03-08-89
05-31-89

Nitrogen,
ammonia +

organic,
total

(mg/L
asN)

(00625)

1.1
1.3
1.2
1.1
1.3

1.1
1.4
1.5

.8
1.2

1.1
1.8
1.4
1.2

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

1.0
.9

1.0
1.0

.7

1.1
1.0
1.0

.8

.7

1.0
.8

1.4
1.2

Nitrogen,
dissolved

(mg/L
asN)

(00602)

1.6
1.5
1.5
1.5
1.3

1.6
1.5
1.5
1.4
1.2

1.5
1.4
2.1
2.2

Phos
phorus,

total
(mg/L
asP)

(00665)

0.32
.32
.31
.29
.29

.29

.30

.32

.35

.27

.27

.33

.33

.33

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

0.25
.26
.22
.22
.22

.22

.23

.24

.23

.20

.20

.22

.24

.28

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.22
.21
.19
.19
.19

.19

.20

.20

.21

.17

.17

.19

.19

.25
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

77 06891080

78 06891100

79 385329095353400

83 06891500

Date

09-28-87
07-27-88
07-28-88
11-14-88
03-07-89

06-03-89

09-28-87
07-28-88
11-14-88
03-07-89
06-01-89

09-28-87
07-29-88
03-07-89
05-31-89

07-29-87
08-19-87
09-23-87
09-29-87
09-29-87

10-21-87
11-24-87
12-23-87
01-20-88
02-17-88

03-16-88
04-20-88
05-18-88
06-08-88
07-13-88

07-29-88
08-10-88
08-31-88
10-05-88
11-09-88

11-09-88
12-21-88
01-25-89
01-25-89
02-15-89

02-15-89
03-07-89
03-15-89
03-15-89
04-19-89

Time
(24-hour)

1205
1825
0605
1030
1345

0935

0930
0515
1440
1030
1800

1545
0645
1600
0930

1220
1100
1315
1530
1535

1130
0915
1115
1215
1230

0905
1245
0905
1300
1445

0530
1500
1500
1500
1545

1555
1515
1600
1605
1530

1535
1300
1430
1435
1445

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

0.84
__
__

.56

.45

.72

.90
 

.81
1.0

.78

.42
 
 
~

__
__
_.
_.
-

M
 
 
_.
~

_
 
 
 
~

_
__
..
 
~

_
 

.75
 

.23

 
 
 
«

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.01
<.01
<.01

.02

.03

.15

.01

.01

.03

.07

.20

.03
<.01
<.01
<.01

_
 
 
<.01
<.01

__

 
 
 
~

_

 
 
 
~

<.01
 
_
 

.02

_
 

.03
 

.01

_
<.01
<.01
~
<.01

Nitro
gen,

N02+N03,
dissolved

(mg/L
asN)

(00631)

0.85
<.10
<.10

.58

.48

.87

.91
<.10

.84
1.1

.98

.45

.21
<.10
<.10

.20

.29

.15

.13

.12

<.01
<.01
1.2

.75

.30

.13

.07

.38
<.01

.18

.11
<.01
<.01

.18
<.10

_
.04
.78

 
.24

_
.15

<.10
 
<.10

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.04
.02
.01
.12
.51

.13

.03

.04

.11

.47

.41

.02

.04

.04

.05

<.01
<.01
<.01

.02

.03

<.01
<.01
<.05
<.01
<.01

.04
<.01
<.01

.03

.17

.03

.14

.04

.04
<.01

_
.03
.14

 
.06

_
.04

<.01
 

.03

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

0.66
.38
.29
.58
.49

.47

.67

.96

.09

.63

.59

.98

.36

.46

.75

_
 
_

.68

.77

_
 
 
 
--

_
 
 
 
~

.77
 
 
 
~

_
 
 
 
-

_
.46
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

83 6891500

Date

04-19-89
05-17-89
05-17-89
05-31-89
06-14-89

06-14-89
07-12-89
07-12-89
08-16-89
08-16-89

09-13-89
09-13-89
10-11-89
10-11-89
11-15-89

Time
(24-hour)

1450
0750
0755
1045
1415

1420
1510
1515
1325
1330

0850
0855
1520
1525
1500

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

 
 
_.
~

__
 
 
 
-

0.40
__
 
 
 

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

<0.01
 
<.01
<.01

 

<.01
 
<.01
-

.03
__
<.01
 

.01

Nitro
gen,

N02+N03,
dissolved

(mg/L
asN)

(00631)

<0.10
 
<.10

.24

 
<.10
 
<.10
~

.43
_.

.15
~
<.10

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.06
 

.03

.04

.10
 

.03
~

.08
 
<.01
 

.01

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

_.
__
0.57
~

__
 
 
 
~

__
__
__
._
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Table 8. Concentrations of nutrients in water-Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

77 06891080

78 06891100

79 385329095353400

83 36891500

Date

09-28-87
07-27-88
07-28-88
11-14-88
03-07-89

06-03-89

09-28-87
07-28-88
11-14-88
03-07-89
06-01-89

09-28-87
07-29-88
03-07-89
05-31-89

07-29-87
08-19-87
09-23-87
09-29-87
09-29-87

10-21-87
11-24-87
12-23-87
01-20-88
02-17-88

03-16-88
04-20-88
05-18-88
06-08-88
07-13-88

07-29-88
08-10-88
08-31-88
10-05-88
11-09-88

11-09-88
12-21-88
01-25-89
01-25-89
02-15-89

02-15-89
03-07-89
03-15-89
03-15-89
04-19-89

Nitrogen,
ammonia +

organic,
total
(mg/L
asN)

(00625)

1.4
1.2
1.8

.7
1.2

.5

1.3
1.2

.9
1.3
1.1

1.0
.5
.6
.8

.7
1.2

.8

.5

.6

.9
<.2

.9

.5

.6

.5
 

.5

.7

.7

1.0
.6

1.1
.6
.6

_
.5

2.5
 

.4

__

.6

.6
 

.4

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

0.7
.4
.3
.7

1.0

.6

.7
1.0

.2
1.1
1.0

1.0
.4
.5
.8

_
 
__

.7

.8

__
 
_.
__
 

_
 
 
__
-

.8
__
..
 
~

_
 
 
 
~

__

.5
_.
._
 

Nitrogen,
dissolved

(mg/L
asN)

(00602)

1.6
 
 
1.3
1.5

1.5

1.6
 
1.0
2.2
2.0

1.5
.61

__
~

__
 
_.

.83

.92

 
_.
_.
-

_
 
 
..
~

.91
__
__
 
~

_
 
 
 
-

 
.65

 
__
 

Phos
phorus,

total
(mg/L
asP)

(00665)

0.14
.15
.14
.20
.27

.26

.15

.26

.31

.41

.70

.05

.09

.05

.10

.30

.19

.06

.02

.02

.13

.07

.09

.13

.09

.03

.12

.06

.15

.19

.04

.44

.16

.04

.06

_
.03
.34

 
.04

_
.04
.04

 
.03

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

0.08
<.01

.03

.14

.18

.15

.11

.08

.30

.30

.61

.03

.03

.01

.05

<.01
.03

<.01
.02
.02

.03
<.01

.03

.02
<.01

<.01
<.01

.02

.02

.03

<.01
<.01

.05
<.01
-

.03
<.01
 

.02
--

.20

.01
__
<.01
 

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.08
.01
.01
.13
.16

.14

.10

.06

.31

.26

.43

.03

.01
<.01

.02

__
__
__

.02
<.01

_
 
__
 
-

__
 
 
_.
-

.02
 
_
 

.02

__
 

.04
 
<.01

_
.01

<.01
 
<.01
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Table 8. Concentrations of nutrients in water-Continued

Down
stream
order

and map
reference
number
(plate 1)

U.S.
Geological

Survey
identification

number

Nitrogen,
ammonia +

organic,
total
(mg/L
asN)

Date (00625)

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

Nitrogen,
dissolved

(mg/L
asN)

(00602)

Phos
phorus,

total
(mg/L
asP)

(00665)

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

83 06891500 04-19-89
05-17-89 
05-17-89
05-31-89
06-14-89

06-14-89
07-12-89
07-12-89
08-16-89
08-16-89

09-13-89
09-13-89
10-11-89
10-11-89
11-15-89

0.6

.4 

.6

.6

.7

.9

.8 

.8

0.6

0.10

.04 

.02

.05 

.09

.11 

.08 

.10

<0.01

.02 

.02

<0.01 

.01

.01

.01

.06 

.05

.05

.03
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order

and map
reference
number
(plate 1)

83

86

87

88

U.S.
Geological

Survey
identification

number Date

06891500 11-15-89
12-13-89
12-13-89
01-24-90
01-24-90

02-07-90
02-07-90
03-21-90
04-25-90

06891850 09-28-87
07-28-88
07-28-88
07-28-88
03-08-89

06-02-89

06892000 09-28-87
09-28-87
07-28-88
07-28-88
11-14-88

11-14-88
03-08-89
06-02-89

06892350 05-11-87
06-24-87
07-22-87
08-19-87
09-21-87

09-28-87
10-20-87
11-23-87
12-22-87
01-19-88

02-17-88
03-15-88
04-18-88
05-16-88
06-06-88

07-01-88
07-07-88
07-27-88
07-27-88
07-28-88

07-28-88
07-28-88
08-08-88
08-29-88
10-03-88

Time
(24-hour)

1505
1450
1455
1415
1420

0730
0735
1535
1205

1045
0615
0620
1200
1200

1250

1250
1255
0445
1500
1345

1350
1415
1530

0955
0940
1340
0945
0930

1500
1000
0900
0915
1515

0920
1245
0945
0945
1200

1030
1330
1815
2400
0610

1220
1225
0945
1045
1020

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

 
 
0.24
~

_ B
 
._
~

_
_.
 
 
~

~

.42

.42
 
 
-

_
 
1.4

1.1
1.7
._
1.4
-

1.1
.22
.53

1.3
.97

.98

.29
._
 
-

.50
__
__
_-
~

..
__
__

.19
 

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

<0.01
 

.02
~

<.01
__
 
-

<.01
<.01
<.01
<.01
<.01

.02

.01

.01
<.01
<.01
<.01

<.01
<.01

.12

.03

.01
<.01

.01
<.01

.04

.02

.01

.02

.02

.02

.01
<.01
<.01
<.01

.04
<.01
<.01
<.01
<.01

.01

.01

.01

.02
<.01

Nitro
gen,

NO2+NO3 ,
dissolved

(mg/L
asN)

(00631)

<0.10
__

.26
~

.19
__

.08

.11

<.10
<.10
<.10
<.10
<.10

<.10

.43

.43
<.10
<.10
<.10

<.10
<.10
1.5

1.1
1.7
1.0
1.4
1.5

1.1
.24
.54

1.3
.99

1.0
.30
.30

<.10
<.10

.54
<.10
<.10
<.10
<.10

<.10
<.10
<.10

.21

.11

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.01
 

.02
-

.02
 

.02
<.01

.04

.16

.16

.03

.01

.08

.02

.02

.03

.04

.03

.03

.01

.35

.08

.05

.05

.04
<.01

.08

.03

.12

.16

.24

.20

.03

.03

.02
<.01

.10
<.01

.03

.01

.02

.04

.03

.02

.02

.02

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

__
 
._
~

_
 
 
~

0.46
.74
.64
.77
.29

.82

.68

.88

.97

.76

.57

.57

.49
1.2

_
 
 
 
 

1.5
 
 
 
-

_
 
_
 
-

_
 

.47

.69

.38

_
.67

_.
__
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Table 8. Concentrations of nutrients in water-Continued

Down
stream
order

and map
reference
number
(plate 1)

88

U.S.
Geological

Survey
identification

number

06892350

Date

11-08-88
11-16-88
11-16-88
12-19-88
01-23-89

02-21-89
03-07-89
03-07-89
03-07-89
03-07-89

Time
(24-hour)

1020
1510
1515
0950
1140

1010
1550
1555
1630
1635

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

0.97
.68
.68
.47
.60

.61
1.1
.96

..
1.1

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.02
.03
.03
.06
.11

.04

.04

.04

.04

.04

Nitro-
-gen,

NO2+NO3 ,
dissolved

(mg/L
asN)

(00631)

0.99
.71
.71
.53
.71

.65
1.1
1.0
._
1.1

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.03
.05
.13
.22
.05

.36

.36

.34

.36

.36

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

0.55
.37

 
~

 
.84
.86
.94
.64
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Table 8. Concentrations of nutrients in water-Continued

Down
stream
order

and map
reference
number
(plate 1)

83

86

87

88

U.S.
Geological

Survey
identification

number Date

06891500 11-15-89
12-13-89
12-13-89
01-24-90
01-24-90

02-07-90
02-07-90
03-21-90
04-25-90

06891850 09-28-87
07-28-88
07-28-88
07-28-88
03-08-89

06-02-89

06892000 09-28-87
09-28-87
07-28-88
07-28-88
11-14-88

11-14-88
03-08-89
06-02-89

06892350 05-11-87
06-24-87
07-22-87
08-19-87
09-21-87

09-28-87
10-20-87
11-23-87
12-22-87
01-19-88

02-17-88
03-15-88
04-18-88
05-16-88
06-06-88

07-01-88
07-07-88
07-27-88
07-27-88
07-28-88

07-28-88
07-28-88
08-08-88
08-29-88
10-03-88

Nitrogen,
ammonia +

organic,
total

(mg/L
asN)

(00625)

..
0.7
 

.7
 

.4
 

.7

.5

1.2
1.2
1.3
1.8

.8

.7

.9

.9
1.0
1.0

.9

1.3
.6

1.7

1.5
1.4
2.1
1.2

.2

2.0
1.1

.8

.5

.5

1.2
1.2

.6

.6

.7

.9
1.1

.9
1.4

.5

1.4
1.1
1.5
1.5
1.8

Nitrogen,
ammonia +

organic, Nitrogen,
dissolved dissolved

(mg/L (mg/L
as N) as N)

(00623) (00602)

 
 
 
_.
 

_
__
._
--

0.5
.9
.8
.8
.3

.9

.7 1.1

.9 1.3
1.0

.8

.6

.6

.5
1.5 3.0

..
 
..
__
-

1.6 2.7
..
 
__
~

 
._
_.
 
~

_
_.

.5

.7

.4

<.2
.7

__
..
 

Phos
phorus,

total
(mg/L
asP)

(00665)

..
0.04
__

.07
~

.05
 

.09

.05

.04

.13

.13

.25

.07

.06

.04

.04

.13

.16

.14

.15

.09

.19

.43

.38

.40

.41

.19

.32

.12

.20

.25

.26

.03

.10

.13

.26

.15

.16

.28

.16

.20

.18

.20

.15

.23

.40

.34

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

0.03
._
<.01
 

.02

 
.02

<.01
<.01

.03

.06

.05

.04

.03

.03

.04

.04

.01

.05

.05

.04

.03

.08

__
__
 
__
-

.32
 
 
_.
~

 
__
__
..
~

 
__

.04

.02

.06

.06

.06
._
 
 

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

 
<0.01
 

.01
 

<.01
 
 
~

.01

.03

.02

.01

.03

.02

.02

.02

.03

.04

.04

.03

.03

.08

.12

.12

.11

.17

.17

.35

.05

.14

.06

.13

.11

.03

.11
<.01
<.05

.04

.06

.03

.03

.04

.04

.04

.03

.15

.08
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Table 8. Concentrations of nutrients in water Continued

Down
stream
order

and map
reference
number
(plate 1)

88

U.S.
Geological

Survey
identification

number

06892350

Date

11-08-88
11-16-88
11-16-88
12-19-88
01-23-89

02-21-89
03-07-89
03-07-89
03-07-89
03-07-89

Nitrogen,
ammonia +

organic,
total
(mg/L
asN)

(00625)

0.3
.9
.9
.8

1.2

1.3
1.2
1.4
1.1
1.3

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

 
0.6

.5
 
--

__
1.2
1.2
1.3
1.0

Nitrogen,
dissolved

(mg/L
asN)

(00602)

1.3
1.2
 
-

__

2.3
2.2
._
2.1

Phos
phorus,

total
(mg/L
asP)

(00665)

0.25
.35
.35
.28
.55

.42

.35

.38

.36

.39

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

 
0.30

.30
 
~

.23

.25

.27

.28

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.16
.26
.27
.16
.32

.21

.20

.20

.22

.22
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Table 8. Concentrations of nutrients in wafer-Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

88 06892350

90 06892940

91 06892950

Date

03-13-89
04-18-89
05-19-89
05-30-89
05-30-89

06-12-89
07-14-89
08-15-89
09-07-89
09-15-89

10-05-89
11-14-89
12-11-89
01-12-90
02-05-90

03-15-90
04-23-90

09-28-87
07-29-88
07-29-88
11-14-88
11-14-88

11-14-88
11-14-88
03-07-89
06-02-89

09-28-87
07-29-88
11-14-88
03-07-89
06-02-89

Time
(24-hour)

0925
1255
0920
1905
1910

0930
0855
0915
1325
0915

0935
1035
0930
0920
0930

1220
1500

1250
0510
0515
1210
1215

1315
1320
0925
1440

1115
0615
1000
1320
1145

Nitro
gen,

nitrate,
dissolved

(mg/L
asN)

(00618)

0.54
.09

 
.62
.61

_
1.1
1.5
.56

~

.88

.76

.69

.76

.81

1.1
-

7.3
8.1
7.5
__
4.6

6.1
5.8
4.0
4.7

.71

.53
1.4
.94
.20

Nitro
gen,

nitrite,
dissolved

(mg/L
asN)

(00613)

0.03
.01

<.01
.12
.12

<.01
.07
.02
.09

<.01

.02

.02

.02

.05

.04

.02
<.01

.97

.72

.67

.68

.69

.67

.66

.45

.62

.04

.06

.04

.04

.05

Nitro
gen,

N02+N03,
dissolved

(mg/L
asN)

(00631)

0.57
.10

<.10
.74
.73

<.10
1.2
1.5
.65
.99

.90

.78

.71

.81

.85

1.1
<.10

8.3
8.8
8.2
__
5.3

6.8
6.5
4.5
5.3

.75

.59
1.4

.98

.25

Nitro
gen,

ammonia,
dissolved

(mg/L
asN)

(00608)

0.01
.02
.03
.03
.03

.02

.03

.03

.22

.02

.01

.02

.19

.45

.36

.13
<.01

.93
 
5.1
~
4.6

4.4
4.2

11
2.0

.11

.77

.48

.33

.71

Nitro
gen,

organic,
dissolved

(mg/L
asN)

(00607)

 
 
 
0.27

.57

_
~
 
 
~

_
 
 
 
~

_
~

2.7
 
2.6
~
2.4

2.0
2.6
2.0
3.0

1.2
.23
.32
.87
.89
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Table 8. Concentrations of nutrients in wafer Continued

Down
stream
order U.S.

and map Geological
reference Survey
number identification
(plate 1) number

88 06892350

90 06892940

91 06892950

Date

03-13-89
04-18-89
05-19-89
05-30-89
05-30-89

06-12-89
07-14-89
08-15-89
09-07-89
09-15-89

10-05-89
11-14-89
12-11-89
01-12-90
02-05-90

03-15-90
04-23-90

09-28-87
07-29-88
07-29-88
11-14-88
11-14-88

11-14-88
11-14-88
03-07-89
06-02-89

09-28-87
07-29-88
11-14-88
03-07-89
06-02-89

Nitrogen,
ammonia +

organic,
total

(mg/L
asN)

(00625)

1.0
.9

3.0
.6
.7

.6

.5
1.1
1.7
1.4

.7
1.2

.7
1.0

.9

1.7
.9

6.0
14
14
7.5
7.2

6.9
7.5
3.6
5.9

2.0
.6
.8

1.4
1.7

Nitrogen,
ammonia +

organic,
dissolved

(mg/L
asN)

(00623)

 
 
._
0.3

.6

_
 
 
 
~

_
 
 
 
-

_
-

3.6
 
7.7
6.3
7.0

6.4
6.8

13
5.0

1.3
1.0

.8
1.2
1.6

Nitrogen,
dissolved

(mg/L
asN)

(00602)

 
 
_.
1.0
1.3

 
 
 
 
-

__
._
 
 
~

__
-

12
 

16
 

12

13
13
17
10

2.0
1.6
2.2
2.2
1.8

Phos
phorus,

total
(mg/L
asP)

(00665)

0.28
.21
.38
.53
.29

.45

.15

.25

.43

.13

.41

.43

.26

.30

.30

.28

.20

8.3
8.7
8.5
6.9
6.8

7.2
7.5
7.3
3.4

.14

.55

.41

.43

.53

Phos
phorus,

dissolved
(mg/L
asP)

(00666)

..
 
__
0.23

.22

_
 
 
_.
~

_
 
._
 
~

_
--

7.8
8.2
7.7
6.3
6.2

6.8
6.7
6.7
3.7

.11

.34

.30

.22

.36

Phos
phorus,
ortho,

dissolved
(mg/L
asP)

(00671)

0.18
.10
.15
.18
.18

.14

.11

.22

.06

.09

.19

.26

.13

.21

.25

.07

.06

6.2
6.7
6.3
5.1
4.9

5.3
5.4
5.4
3.2

.10

.50

.27

.20

.33
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ô

3 o *»
 M

5 G
C
V
£

,O
O

6
i-4

$

H

/   s
/  "vio

 5 ob^o

|i|> ~
fl /"~ ̂

.S Q 1-1 
M O CO

|__

|1

/  s

|||

o a5S
O3 ftS

^
JH ^^ ̂ 5 
0) uQlA

S
CQ "^^^ ^^^

B̂ ^j ,  s
^ ti ^i^

'53 «S
03 JJ <M
d 55 o
O P^I^IUI-*

CU v^'

00

2^O
O (H v^*
fH flj Q^

oQ ^ O
O o ^"^ £2 sL^*s^*/

(Xi

-2

p

a
13 -2

§}|j|
  r-l

cl O 1+ Q & 9*"*
Il^ s 2s^
o t-i >H "^ cj S ^Q "to ® c **"* S o<

oooooo

oooow
"*"!*  <N 1-1 1-1
i-l i-l i-t i-H

CO CO CO CO O
o

O5 O5 00 t>

0 ' ' ' !

<NOO<NO5 
^^ ^O 00 ^O ^^
O i-l

(N(NCO^H
O ' ' ' !

Ooo oo co to 10
THTHTH '~I

CO CM ^f IO IO
i-li-IC^COO

O

C^ 00 GO GO Oi
00 00 00 00 00

O5COCOOIO
i  1 O i  1 1  1 1  1

aococ^ao<N 
ooooo

o 
o
O)

i
00

%

s

oooo
00 t* GO rH
CO <N CM CO

IOOOO

i-l CO <N CO

oo oo co c^

cowIoS

cot- ^10

00
co as oo co

1-1 1-1 1-1

C"- CO ^
Oi-l<N(N

,_(

00 GO 00 OS

O) <4*c4 ub
i-l i-l i-l CM
^qH QQ [*» ^^( 
0000

ooooo
IO GO OS OS 00

ooooo
i-Hi-H 00 CM CO

i-IOOCDC^O 
^ CO CO CO Tt*

C^ C^ 00 00 OS

CM CO OS IO CO

00 *O CO CO CM

osoooo
v~4 CM CM CM CM

00 OS 1^3 T*^ ^^o o »  1 1  1 1  i

GO GO GO 00 GO
OS CO rH -4* O
i  1 CM CM CM CM
OOOSO rHrH

§
IO

OS 
00

S3

ooooo
OS Tf i-l CD CO
»H i-l CM i-l i-l

ooooo

OS IO OOOSO 
CO CO IO CO ^

oo oo c^ oo t*

oc^co'lo'
t-H

CM CM i-l CO CM

Oi-IOOO
CM CM CM CM CM

ooooos

00 00 GO 00 GO 
00 00 OOOOOO

i>oaooooo
i-l CM i-l O i-l

ooooo

ooooo osooscooo

ooooo
rttCMOOCOCO

CM GO ^ ̂  O 
^ 00 CO "sj< CO

ooas^ocM
'"' 1

CD 00

1-1 T-I 1-1

CM CO *H CM
V I

CMCMOOOi-l
CM CM CM CM^

»  i o c^ oo 10
1  I »  1 T- 1 O 1  1

0000 00 OS OS 
GO 00 00 GO GO

oio os io ub
i  1 O O CM i  1
0001-1 rH CM

ooo
IOIOO
00 CM CM

ooso
COC^rH
^^ T  1

00 1C CO 
00 CM 00

oo^i>

£§£

cqooio

i-l IOO
CMrHCM

CM 00 OS
i-lOO

oooooo
1 1 1

1-1 1-1 1-1

000

382 SURFACE-WATER-QUALITY ASSESSMENT, LOWER KANSAS RIVER BASIN: PROJECT DATA, 1986-00



13 
O

§ ' §
O
O

'tJ
<i)
CO

1
C

I
3
CO

«J'tj

Jw
CO

V
CO

i

a
o
iH 

V

c
o
p

/  s

g ^

18
6 ?p

  ^ 0) rH
e! poo
03 IgO

s_
.5^0
I3

S -*^ """^ 
ci ^* 

3 oo
^rt WOO

003^"

O tUDio
£ ̂ oo
OQ ^S'fN

'oa o OSca «J<N

||S
09

2 /-s 
-4-» '"^

O C N
r] O) OS

03 ^co
£^

o
IS 
p

U.S. 
Geological Survey identification 

number

03 O C S^Q O

fillllS
09 5 O fi 3

ooooo

ooooo
<NCO<N 0000

^f CO 00 ^ 00
o

00 CO 00 rH CO

o voo

^.cocooso

o

lO-*COrH^

0 V

rH O rH rH O

<N<N<N<N<N

O rH rH OS rH 
rH rH rH O rH

O

OS OS OS OS OS 
00 00 00 00 00 

1 1 1 1 1

1 1 1 1 1
coooooso
OOOOrH

06891500

00 
00

ooo

000 
"^ OS 00 
rH rH

OSIOO 
00 00 Tf*

OCO1O
CO

003;

 ^< rH rH

V V

<NrH<N

(MOO
rH OrH

osoo
00 OS OS 

1 1 1

1 1 1

rHOO

§ 00010 
CO IO CO "^ 

rH rH rH rH

OOOOO

<NOOOO<NrH

00 OS OS CO Tf*

00 OS 00 00 T»*
(MOO

<N<N<NCO<N

rH rH rH rH (N

OOOrHO

OOOOOOOOOO 
i i i i i

(NOS rH OOO

i i i i i
O 00 OS O rH 
O C5 ^5 rH rH

06892350

00 
00

ooocoo
rH rH rH

oioocoo
(NCOOCOOS
rH

OlOOOOS
OOrH<NrH<N

O -<tf« CO T^ O

CO

<NrHCO<N

<N<NlO<N^«

OS OS OS 1O 00
,H ,HrH <NrH

OCOOrHfN

OOOOO 00 00 
00 00 00 00 00 

1 1 1 1 1 
(NOSOIOOO
(N rH rH rH rH 

i i i i i

rHOOOO

<NOOOO 
O ^ rH 00 OS

oo-^tooos
rH rH

OOOSCO<N 
rH CQ 00 OO rH

COT»*OOOOIO

O 
 OS 00 CO CO IO
IO O3 rH rH

0000<N<N<N

<NrH<N<N<N

OCOOSrHCO 
(N(NOrHO

oooooooooo
00 00 00 00 00 

1 1 1 1 1 
COCOrHOOO 
rHOOOO 

i i i i i

OOOOO

ooooo
CO rH rH t** t**
rH rH rH OQ rH

OS 00 CO IO CO

(N(N rHrHrH

COCOCOT»*(N

t  ̂ * OS IO rH

  * -^ ^ IO (N

CO IO CO 00^

00 
00 CO rH CO OS

rH rH CQ rH

OOlOrHOOO
rH rH rH rH C^

00 00 00 OS OS
oooooooooo

1 1 1 1 1
OS CO 00 CO 00

1 1 1 1 1
OOOrHOO^

CONCENTRATIONS OF SELECTED CHEMICAL ELEMENTS IN SUSPENDED SEDIMENT 383



T
ab

le
 1

0.
 C

on
ce

nt
ra

ti
on

s 
o
f s

el
ec

te
d 

ch
em

ic
al

 e
le

m
en

ts
 i

n 
su

sp
en

de
d 

se
di

m
en

t 
C

on
ti

nu
ed

D
ow

n
 

st
re

am
 

or
de

r
an

d 
m

ap
re

fe
re

nc
e

nu
m

be
r

(p
la

te
 1

)

88

U
.S

.
G

eo
lo

gi
ca

l
S

ur
ve

y
id

en
ti

fi
ca

ti
on

nu
m

be
r

06
89

23
50

D
at

e

05
-1

9-
89

06
-1

2-
89

07
-1

4-
89

08
-1

5-
89

09
-0

7-
89

P
ho

sp
ho

ru
s

(p
er

ce
nt

)
(3

02
92

)

0.
20 .2

2
.0

9
.0

9
.0

8

P
ot

as
si

um
(p

er
ce

nt
)

(3
02

94
)

1.
8

2.
0

2.
2

2.
1

2.
1

S
il

ve
r

(ng
/g)

(2
98

50
)

1 .6 .5 .6 .3

S
od

iu
m

(p
er

ce
nt

)
(3

03
04

)

3.
3

1.
6 .3

7
1.

1 .5
3

T
ha

ll
iu

m
(H

g/
g)

0.
6 .6 1.
1

1.
2

<
.l

T
it

an
iu

m
(p

er
ce

nt
)

(3
03

17
)

0.
26 .1

8
.3

6
.3

4
.3

4

V
an

ad
iu

m
(H

g/
g)

(2
98

53
)

85 62 15
0

14
0

11
0

Z
in

c
(ng

/g)
(2

98
55

)

30
0

14
0

20
0

21
0

16
0



§
O

^ 

I
a 
c

cS

 i
H

43 
O

as
'G "<N
  > t-t o

03 0) ro

a
'alfcOO 

O

a

PQ

05

(N

ec 
Q

r2 O eo ^ -rt s-,

q-ap|
~) "-^ $3 -tn W

So3"S § 
O Q3 K

< ! a v. « § ^IhijiiQ0

 <t CDWOOO t> 
CD 

CO

CO 
(N C> <O 00 C35 O5
(NCOCOW ' <N

CO 00 
<OC35rHOO ' <N

OOCOOOCOOO O5

CO 00 t>

l>rHOqoOrH CO 
CD

0 
OrH CO CO CO Ol 

O5O5OOXN

CO 
(N

CO 
<N
C35 
00 
CD 
O

00
00

CONCENTRATIONS OF SELECTED CHEMICAL ELEMENTS IN SUSPENDED SEDIMENT 385



T
ab

le
 1

0.
 C

on
ce

nt
ra

tio
ns

 o
f s

el
ec

te
d 

ch
em

ic
al

 e
le

m
en

ts
 in

 s
us

pe
nd

ed
 s

ed
im

en
t 

C
on

ti
nu

ed

D
ow

n
 

st
re

am
 

or
de

r
an

d 
m

ap
re

fe
re

nc
e

nu
m

be
r

(p
la

te
 1

)

88

U
.S

.
G

eo
lo

gi
ca

l
S

ur
ve

y
id

en
ti

fi
ca

ti
on

nu
m

be
r

06
89

23
50

D
at

e

09
-1

5-
89

10
-0

5-
89

11
-1

4-
89

12
-1

1-
89

03
-1

5-
90

C
ob

al
t

(^
g/

g)
(3

50
31

)

10 15 9 12 12

C
op

pe
r

(^
g/

g)
(2

98
32

)

32 60 47 90 27

Ir
on

(p
er

ce
nt

)
(3

02
69

)

3.
0

4.
2

2.
6

3.
3

3.
2

L
ea

d
(^

g/
g)

(2
98

36
)

27 15
0

12
0

25
0 24

M
ag

ne
si

um
(p

er
ce

nt
)

(3
02

77
)

0.
85

1.
3 .9

2
1.

7 .6
3

M
an

ga
ne

se
(^

g/
g)

(2
98

39
)

63
0

2,
10

0
1,

20
0

1,
50

0
82

0

M
ol

yb
de

nu
m

(^
g/

g)
(2

98
43

)

0.
4

7 6 14 1

N
ic

ke
l

(^
g/

g)
(2

98
45

)

24 45 52 45 32

04
-2

3-
90

 
12

 
86

 
3.

0 
52

 
.8

0 
2,

10
0 

1 
38



c o
o

a 
1
o

I
CO 

CO

I

o

<J
G

CO

Scots § 
O «

Eilsg'
O & tH'Q SP-SS ° g'S

CO c_

ooooco
COOO(NCOO5 
i-H i-H i  t C^

OOt>O5O 
O "^ t» O5 O

COCO(N(NCO
o ' ' ' '

O(N(N(N 
V

C41A 1C 
t> t> U3 CO CO
c>

CO

rH COU5
o   '

W O5rH 00 00

(N

op op oo op op
U5 U5 -^ rA U5

CO 
(N

00 
COo

00
00

CONCENTRATIONS OF SELECTED CHEMICAL ELEMENTS IN SUSPENDED SEDIMENT 387



T
ab

le
 1

1.
 C

on
ce

nt
ra

ti
on

s 
o
f s

el
ec

te
d 

ch
em

ic
al

 e
le

m
en

ts
 i

n 
be

d 
se

di
m

en
t 

[N
um

be
r 

in
 p

ar
en

th
es

es
 i

s 
th

e 
U

.S
. 

E
nv

ir
on

m
en

ta
l 

P
ro

te
ct

io
n 

A
ge

nc
y 

id
en

ti
fi

ca
ti

on
 n

um
be

r.
 <

, l
es

s 
th

an
;

fe w -WATER-
QUA

D
ow

n
 

st
re

am
 

or
de

r 
U

.S
. 

an
d 

m
ap

 
G

eo
lo

gi
ca

l 
re

fe
re

nc
e 

Su
rv

ey
r
 

nu
m

be
r 

id
en

ti
fi

ca
ti

on
 

H
 

(p
la

te
 1

) 
nu

m
be

r

W 55 | § r o til fO M 1 1 1 ? 3 i e3 9 g £ £ i i

1 3 4 6 7 8 9

10 11 13 16 18 19 20 21 23 25 26

06
87

91
00

06
87

96
50

39
08

33
09

63
32

50
0

06
87

99
00

40
54

57
09

70
71

80
0

40
52

49
09

80
10

00
0

40
52

21
09

75
82

10
0

40
54

38
09

73
54

80
0

06
88

00
00

40
52

20
09

70
42

50
0

40
36

11
09

82
00

60
0

40
37

49
09

75
03

40
0

40
43

27
09

73
54

60
0

40
51

08
09

73
80

60
0

40
50

29
09

73
22

10
0

06
88

08
00

40
40

07
09

65
83

00
0

06
88

10
00

D
at

e

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

5-
87

10
-1

5-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

5-
87

10
-1

5-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

T
im

e 
(2

4-
ho

ur
)

11
05

11
10

11
20

11
25

14
00

15
35

15
40

16
05

16
10

12
00

08
50

08
30

09
10

12
50

09
20

08
10

11
05

14
45

15
05

14
05

13
25

09
30

10
45

11
40

IA
<

g
/ 
g
 ,
 

X
X

X
X

l/
X

 V
Jg

X
 C

1X
X

X
O

A
lu

m
in

um
, 

A
lu

m
in

um
, 

<6
3-

m
ic

ro
n 

<1
80

-m
ic

ro
n 

w
et

 s
ie

ve
, 

w
et

 s
ie

ve
, 

fi
el

d 
fi

el
d

(p
er

ce
nt

) 
(p

er
ce

nt
) 

(3
47

90
) 

(3
47

91
)

5.
2

5.
0

5.
0

5.
0

5.
8

5.
1

4.
9

4.
9

4.
9

5.
7

6.
5

6.
6

7.
0

6.
1

6.
5

5.
2

5.
7

5.
8

6.
1

6.
0

6.
3

6.
1

5.
8

5.
7

tj
t^

j.
 

g
j.

cu
.x

j.
, 
 
 , 

xx
vJ

b 
u
c
b
c
;x

x
x
x
x
x
x
t;

u
j

A
lu

m
in

um
, 

A
nt

im
on

y,
 

A
rs

en
ic

, 
<6

3-
m

ic
ro

n 
<6

3-
m

ic
ro

n 
<6

3-
m

ic
ro

n 
dr

y 
si

ev
e,

 
w

et
 s

ie
ve

, 
w

et
 s

ie
ve

, 
la

bo
ra

to
ry

 
fi

el
d 

fi
el

d
(p

er
ce

nt
) 

(ji
g/

g)
 

(j*
g/

g)
 

(3
47

92
) 

(3
47

95
) 

(3
48

00
)

-
1
5

.9
 

6
-
1
5

.9
 

5

.
9

*
5

5.
0 

1 
5

.8
 

4
.6

 
5

.7
 

4

-
1
6

- 
1 

8

-
1
7

-
1
6

-
1
7

4 
9

-
1
5

.9
 

5

.8
 

5

-
1
6

.9
 

6

- 
1 

6

-
1
6

-
1
4

- 
1 

5

A
rs

en
ic

, 
A

rs
en

ic
, 

B
ar

iu
m

, 
B

ar
iu

m
, 

<1
80

-m
ic

ro
n 

<6
3-

m
ic

ro
n 

<6
3-

m
ic

ro
n 

<1
80

-m
ic

ro
n 

w
et

 s
ie

ve
 

dr
y 

si
ev

e,
 

w
et

 s
ie

ve
, 

w
et

 s
ie

ve
, 

fi
el

d 
la

bo
ra

to
ry

 
fi

el
d 

fi
el

d
(ji

g/
g)

 
(ji

g/
g)

 
(ji

g/
g)

 
(3

48
01

) 
(3

48
02

) 
(3

48
05

)

64
0

62
0

61
0

61
0

64
0

<1
0 

65
0

63
0

62
0

62
0

78
0

80
0

82
0

83
0

80
0

84
0

73
0

77
0

78
0

80
0

76
0

77
0

79
0

77
0

79
0

(n
g/g

)
(3

48
06

)

   - -    ~ ~ ~ ~ - - -  - ~ - ~ - - - ~



T
ab

le
 1

1.
 

C
on

ce
nt

ra
ti

on
s 

o
f s

el
ec

te
d 

ch
em

ic
al

 e
le

m
en

ts
 i

n 
be

d 
se

di
m

en
t-

C
on

ti
nu

ed

D
ow

n
 

st
re

am
 

or
de

r 
U

.S
. 

an
d 

m
ap

 
G

eo
lo

gi
ca

l 
re

fe
re

nc
e 

S
ur

ve
y 

nu
m

be
r 

id
en

ti
fi

ca
ti

on
(p

la
te

 1
) 

nu
m

be
r

o § o § i § O z CR o gj K o O | g 1 1 1 1 1 0 1 g § H
!

27 28 29 30 33 34 35 36 38 40 41 42 43 45 46 47 49 50

40
33

04
09

73
11

40
0

06
88

12
00

40
23

48
09

65
91

10
0

40
18

23
09

64
80

70
0

40
14

25
09

64
12

20
0

40
06

32
09

64
01

60
0

06
88

20
00

06
88

25
10

06
88

30
00

06
88

35
70

40
18

26
09

74
51

10
0

06
88

39
40

40
09

40
09

71
22

00
0

40
05

19
09

70
80

70
0

40
03

59
09

71
01

40
0

06
88

40
25

06
88

44
00

06
88

55
00

A
lu

m
in

um
, 

A
lu

m
in

um
, 

A
lu

m
in

um
, 

<6
3-

m
ic

ro
n 

<1
80

-m
ic

ro
n 

<6
3-

m
ic

ro
n 

w
et

 s
ie

ve
, 

w
et

 s
ie

ve
, 

dr
y 

si
ev

e,
 

fi
el

d 
fi

el
d 

la
bo

ra
to

ry
 

T
im

e 
(p

er
ce

nt
) 

(p
er

ce
nt

) 
(p

er
ce

nt
)

D
at

e 
(2

4-
ho

ur
)

10
-1

5-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

11
-1

2-
86

11
-1

2-
86

10
-1

5-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

5-
87

10
-1

5-
87

10
-1

5-
87

10
-1

5-
87

10
-1

5-
87

10
-1

5-
87

10
-1

5-
87

11
-1

2-
86

10
-1

5-
87

10
-1

4-
87

10
-1

4-
87

11
-1

3-
86

10
-1

4-
87

10
-1

4-
87

15
40

12
15

13
00

14
15

15
20

16
30

15
05

15
06

09
00

16
05

16
10

16
20

16
25

12
50

12
00

13
45

15
10

13
15

11
30

11
00

11
00

10
00

17
30

17
35

08
30

11
50

12
00

(3
47

90
) 

(3
47

91
) 

(3
47

92
)

5.
5

6.
6

5.
8

6.
0

5.
7

6.
2

5.
4

5.
3

5.
8

5.
3

5.
1

4.
8

4.
9

5.
4

6.
2

5.
1

6.
2

5.
4

5.
9

6.
5

5.
2

5.
8

6.
2

6.
0

5.
2

5.
3

5.
1

A
nt

im
on

y,
 

A
rs

en
ic

, 
A

rs
en

ic
, 

<6
3-

m
ic

ro
n 

<6
3-

m
ic

ro
n 

<1
80

-m
ic

ro
n 

w
et

 s
ie

ve
, 

w
et

 s
ie

ve
, 

w
et

 s
ie

ve
 

fi
el

d 
fi

el
d 

fi
el

d
(|i

g/
g)

 
(u

g/
g)

 
(U

g/
g)

(3
47

95
)

1 1 1 .8 1 .9

  1 .8 .8 .9 .8 .9 1 .8 .8 1 1 1  
.9 1 .9

.. 1 .8

(3
48

00
) 

(3
48

01
)

5 8 6 5 6 6

<1
0

<1
0

7 5 5 5 5 4 6 4 5 5 6 7

<1
0

5 7 6

<1
0

7 7

A
rs

en
ic

, 
B

ar
iu

m
, 

<6
3-

m
ic

ro
n 

<6
3-

m
ic

ro
n 

dr
y 

si
ev

e,
 

w
et

 s
ie

ve
, 

la
bo

ra
to

ry
 

fi
el

d

(3
48

02
) 

(3
48

05
)

73
0

71
0

75
0

80
0

77
0

64
0

..  
72

0

69
0

67
0

66
0

66
0

76
0

72
0

71
0

75
0

68
0

73
0

65
0

..
71

0

69
0

66
0

 
63

0
62

0

B
ar

iu
m

, 
<1

80
-m

ic
ro

n 
w

et
 s

ie
ve

, 
fi

el
d

(3
48

06
)

~ - - _ .. -

74
0

72
0 ~ -   - ~ - ~ - - ~ -

72
0 --  ~

66
0 .. ~

51
 

06
88

65
00

10
-1

5-
87

10
30

5.
9

5.
2

60
0



T
ab

le
 1

1.
 C

on
ce

nt
ra

tio
ns

 o
f s

el
ec

te
d 

ch
em

ic
al

 e
le

m
en

ts
 i

n 
be

d 
se

di
m

en
t-

C
on

ti
nu

ed

EtFACE-WATER
-QUAIJl * i i 5 i i 1 i 5 i 0 #

D
ow

n
 

st
re

am
 

or
de

r 
an

d 
m

ap
 

re
fe

re
nc

e 
nu

m
be

r 
(p

la
te

 1
)

52 54 56 57 58
 

59 60 61 62 64 65

U
.S

. 
G

eo
lo

gi
ca

l 
S

ur
ve

y 
id

en
ti

fi
ca

ti
on

 
nu

m
be

r

06
88

70
00

39
11

09
09

62
51

00
0

06
88

80
30

06
88

83
00

06
88

83
50

 

06
88

85
00

39
08

20
09

55
71

50
0

06
88

87
05

06
88

90
00

06
88

95
00

39
05

45
09

53
94

60
0

D
at

e

10
-1

4-
87

10
-1

5-
87

10
-1

5-
87

10
-1

5-
87

10
-1

5-
87

 

10
-1

5-
87

10
-1

5-
87

10
-1

5-
87

10
-1

3-
87

 
10

-1
3-

87

10
-1

3-
87

 
10

-1
3-

87

10
-1

3-
87

T
im

e 
(2

4-
ho

ur
)

17
15

08
45

15
15

13
45

12
00

 

10
30

14
30

15
30

08
30

 
09

00

11
00

 
11

15

13
30

A
lu

m
in

um
, 

<6
3-

m
ic

ro
n 

w
et

 s
ie

ve
, 

fi
el

d 
(p

er
ce

nt
) 

(3
47

90
)

5.
8

5.
4

6.
1

5.
6

5.
4 

6.
3

6.
1

5.
2

5.
2 

5.
0

6.
1 

5.
9

5.
9

A
lu

m
in

um
, 

A
lu

m
in

um
, 

<1
80

-m
ic

ro
n 

<6
3-

m
ic

ro
n 

w
et

 s
ie

ve
, 

dr
y 

si
ev

e,
 

fi
el

d 
la

bo
ra

to
ry

 
(p

er
ce

nt
) 

(p
er

ce
nt

) 
(3

47
91

) 
(3

47
92

)

- - »

5.
0

5.
1 

5.
9

-- --  -

4.
9

A
nt

im
on

y,
 

<6
3-

m
ic

ro
n 

w
et

 s
ie

ve
, 

fi
el

d
(^

g/
g)

 
(3

47
95

)

1 1 1 .9 1 1 1 1 .9 .7 1 1

A
rs

en
ic

, 
<6

3-
m

ic
ro

n 
w

et
 s

ie
ve

, 
fi

el
d

(3
48

00
)

6 5 8 7 5 7 9 6 6 6 10
 8 9

A
rs

en
ic

, 
A

rs
en

ic
, 

<1
80

-m
ic

ro
n 

<6
3-

m
ic

ro
n 

w
et

 s
ie

ve
 

dr
y 

si
ev

e,
 

fi
el

d 
la

bo
ra

to
ry

(3
48

01
) 

(3
48

02
)

~  -

<1
0

<1
0 

<1
0

   -

10

B
ar

iu
m

, 
<6

3-
m

ic
ro

n 
w

et
 s

ie
ve

, 
fi

el
d

(3
48

05
)

70
0

65
0

61
0

62
0

64
0 

52
0

62
0

65
0

63
0 

62
0

63
0 

60
0

60
0

B
ar

iu
m

, 
<1

80
-m

ic
ro

n 
w

et
 s

ie
ve

, 
fi

el
d

(3
48

06
)

~ -- ~ ~ : - - - - -



prt
O

,c
".£3

c
O 
O

1
cu
CO

 o
 S
 2
c

i"S
"o
 a
Scu><
CJ"S

s"S
CO

O"

S
.0' £»

g

1

_P
O

«
H

gfg, ^

C C co o) tl)00^§1 ~?
V

  g .

I'l'llll
of 1 ~~

c .
. p « ^

ff fl >  ^ Oo -S ® ^ ^OCM
£ g'mlj'Sbco
0 T^jtC 3S*'

03 co o> "^"CO
CO > ^ V *

Gff p aT C x  s

I!1!!
ts

^ll^ll
.|6-g«sS^

"v

c .
^ S > ^g
3   M .2 2 -5J1-1
g 6 w j2 2*

CQCO > ""^ ^^ w ^

"fl -^
3 h ^ O (*^^^
a-g.2 S^nn

"&'{> » S ^eo
a) 52 i^ *^ ^J

PQ V "**

- c

IllllS
&"6  ** *fl ^-«S
«00 S '"'-^

V

SP« -
3 y fe _. 'hi®

S § '5 "3 "Sb°o

«v*

- g of fc* ^,

3-|.|t8§g

%i!^

Q

c

§||j|
1

O< * u^i|iiiii
O M ^ T5 U) J3  

: : : :

VVVV

IOO505CO
6

: : : :

: : : i

oooo
VVVV

i i i !

: : i :

i-l i-l i-l CM

i : : :

t-t-t-t-
op op op op

6666

i-i

00
CO
o

I-l

: : : : : : : : : ; : : :

CM CMCMCMCM CMCMCMCMCMCMCMCM 
V VVVV V V V V V V V V

 ^H 1^5 0j
' i-l 'r-l i-ICMi-ICMi-ICMCOlO

: o ; : : : : : ; : \ >, \
V

: : : : i : i : : : : i

o oooo oooooooo
V VVVV V V V V V V V V

i -i : : : : : : : : i i :

: : : ; : : : : : : i : i

C\] ,-n-li-li-l CMCMCMCMCMCMi-ICM

1 g 1 1 1 1 1 1 1 1 1 1 1

CO

00 00 00 00 00 00 00 00 00 00 00 00 00

6 6666 66666666

§ § § § § 8 §
lO 00 ^5 i H 00 WD CO
CM i-l O CM T|< CM O 
CO t» i-4 00 *O ^ O 
CO O O W5 CO O CM 
CO t» CO t» t» t~ W 

O05 O05050505O0505

COCO 05t~05i^OOOOiH
05 CO 05 UD Tj< CM CO O CM i-4 

COO COIOIO1OIOOOIOCO
CO05 COOOOOCOOO

00 ^C COt^OOOSOi-HCOCO

!

CM 
V

t^

'

!

o
V

:

1

CM

!

CO
ub

6

ĝ
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ĉu
CO s

-Q
C   a
CO

 * »

C

al eleme

o'i
<u ,.£*
0

r^±a 
3
o
^

cu
CO

V
CO
c
 2
 K>

1
C
8
gja

i-H
iH

0)
»H

1r^

c .
  O 4) ^-^

J.y.ls^p0-
-  c M « uicn
3 > -w «S i"*
Mco-g^^co<$*

S"g«rfr - 
 J-y ll^Sc6»S>« 
S«^^« 
%^3

.c 
6 S g _~
.3-2 OJ13'5o{§
"S E'S"a3 aticn 
§6-^* =* ;$!
J3« 8 ^Sv-J*

S 1 8" - 
.3." «-o'5oS
§?»1^ Scolu^^co5^>

- o « £»c_

III!!!
£s!-i£s

V "*

g

flialS « E S^j yen

!§!«&§
V

C - ^

lllali;*: S *T3 H 05I-**1 S3
CG to fe xi^1^^v >

I«e? -
tT ' * ^ O ^  s h^33 .a i-§-5?5
^?1S15
Mco c^^co
^^^ ^

C
B « ~ «-"«?;   -ricooj's.SjS-S?10

> C cn <u bocn 
y~ A -w «fS :!;£M§ <u ^^co

rH >
V

1
Q

c

slrfi
*»£*% o ^ c

A 6 «- « § S3'-'81-saNs
O tw fc»'O S3 E *Q* 0 ^^^

o
rH 
(N

!

O 
00 
rH

!

»

(N
cn
o

i

:

t>°?
Tt<

6

0
o
0t~
00
00
CO
o

(N 
lO

o
o
CO

!

o
1O 
(N

j

:

o
rH

!

!

t>
op
IO

6

0
o
0

109096251

rH
cn
CO

  * 
m

o o o
t> CO O 
IO CO IO

! O O
(N 10 
CO (N

i : :

o o o 
  * cn 10
(N CO (N

CO 
00 0 

! O r-i

, . ,

10 CO
t> t> o

rH

! (N (N
V V

i ! i

t> t> t>
00 00 00
IO IO IO

666

000 
CO O 10 
SCO CO 

00 00 
00 00 00
00 00 00
CO CO CO
o o o

CO C~ 00 
IO IO IO

o
rH 
IO

0
CO 
(N

!

o   *
(N

(N
CO

 

t>
IO

(N
V

!

t>
op 
in

6

§ in
CO 
00
00
CO
o

05 
10

(N

:

!

0
o
(N

,

'

00
t>

1

!

t>
°? 
in

6

0
o
IO

820095571

o
cn
CO

8

0
rH 
-*

!

!

0  *
(N

j

!

o
rH

j

:

t^
op
IO

6

§ t>
00 
00
00
CO
0

rH 
CO

0 0
O O 
-*10

i :

00
cncn
<N<N

i i

1 !

Cn rH
cncn

i i

: :

t> t>
op op 
coco

66

§
o 
cn
00
00
CO
o

(N
CO

OO
IOO-*  *

i !

oo 
t>cn
rH rH

. .

: :

IOO
t> t>

1 1

! :

t> t>
op op 
coco
rH rH

66

0
o
IO
cn
00
00
CO
o

3

o
cn   *

oin
(N

i

o
00
rH

cn 
t>

 

t~
t~

(N
V

!

t>
op
CO
rH 

6

0
O
2

545095394

ocn
CO

S

CONCENTRATIONS OF SELECTED CHEMICAL ELEMENTS IN BED SEDIMENT 417



ift i  i 00 GO 1 I M GO gj r,
 

LOWE
R] 1 § H 1 ^ 0 ECT

 
DA

l i  i 1 8

D
ow

n
 

st
re

am
 

or
de

r 
U

.S
. 

an
d 

m
ap

 
G

eo
lo

gi
ca

l 
re

fe
re

nc
e 

Su
rv

ey
 

nu
m

be
r 

id
en

tif
ic

at
io

n 
(p

la
te

 1
) 

nu
m

be
r

1 
06

87
91

00

3 
06

87
96

50

4 
39

08
33

09
63

32
50

0

6 
06

87
99

00

7 
40

54
57

09
70

71
80

0

8 
40

52
49

09
80

10
00

0

9 
40

52
21

09
75

82
10

0

10
 

40
54

38
09

73
54

80
0

11
 

06
88

00
00

13
 

40
52

20
09

70
42

50
0

16
 

40
36

11
09

82
00

60
0 

18
 

40
37

49
09

75
03

40
0

19
 

40
43

27
09

73
54

60
0

20
 

40
51

08
09

73
80

60
0

21
 

40
50

29
09

73
22

10
0

23
 

06
88

08
00

25
 

40
40

07
09

65
83

00
0

26
 

06
88

10
00

27
 

40
33

04
09

73
11

40
0

T
ab

le

D
at

e

10
-1

4-
87

 
10

-1
4-

87
 

10
-1

4-
87

 
10

-1
4-

87

10
-1

4-
87

10
-1

4-
87

 
10

-1
4-

87
 

10
-1

4-
87

 
10

-1
4-

87

10
-1

4-
87

10
-1

4-
87

10
-1

5-
87

10
-1

5-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

5-
87

 

10
-1

5-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

4-
87

10
-1

5-
87

11
. 

C
on

ce
nt

ra
ti

on
s 

o
f s

el
ec

te
d 

ch
em

ic
al

 e
le

m
en

ts
 i

n 
be

d 
se

d
im

en
t 

 C
on

ti
nu

ed

Su
lf

ur
, 

T
an

ta
lu

m
, 

T
an

ta
lu

m
, 

<6
3-

m
ic

ro
n 

<6
3-

m
ic

ro
n 

<1
80

-m
ic

ro
n 

dr
y 

si
ev

e,
 

w
et

 s
ie

ve
, 

w
et

 s
ie

ve
, 

la
bo

ra
to

ry
 

fi
el

d 
fi

el
d 

(H
g/

g)
 

(u
g/

g)
 

(u
g/

g)
 

(3
49

72
) 

(3
49

75
) 

(3
49

76
)

<4
0 

<4
0 

<4
0 

<4
0

<4
0

30
0 

<4
0 

<4
0 

<4
0 

<4
0

<4
0

<4
0

<4
0

<4
0

<4
0

<4
0

<4
0

<4
0 

<4
0

<4
0

<4
0

<4
0

<4
0

<4
0

<4
0

<4
0

T
ho

ri
um

, 
T

ho
ri

um
, 

T
ho

ri
um

, 
T

in
, 

T
in

, 
T

in
, 

<6
3-

m
ic

ro
n 

<1
80

-m
ic

ro
n 

<6
3-

m
ic

ro
n 

<6
3-

m
ic

ro
n 

<1
80

-m
ic

ro
n 

<6
3-

m
ic

ro
n 

w
et

 s
ie

ve
, 

w
et

 s
ie

ve
, 

dr
y 

si
ev

e,
 

w
et

 s
ie

ve
, 

w
et

 s
ie

ve
, 

dr
y 

si
ev

e,
 

fi
el

d 
fi

el
d 

la
bo

ra
to

ry
 

fi
el

d 
fi

el
d 

la
bo

ra
to

ry
 

(ji
g/

g)
 

(^
g/

g)
 

(|i
g/

g)
 

(u
g/

g)
 

(|i
g/

g)
 

(|i
g/

g)
 

(3
49

80
) 

(3
49

81
) 

(3
49

82
) 

(3
49

85
) 

(3
49

86
) 

(3
49

87
)

12
 

--
 

- 
<1

0 
12

 
-
 

- 
<1

0 
11

 
- 

- 
<1

0 
13

 
-- 

- 
<1

0

11
 

-- 
~ 

<1
0

11
 

-- 
12

 
<1

0 
- 

<1
0 

12
 

- 
-- 

<1
0 

10
 

--
 

- 
<1

0 
10

 
-- 

- 
<1

0

10
 

- 
- 

<1
0

10
 

-
 

- 
<1

0

11
 

--
 

-- 
<1

0

13
 

- 
- 

<1
0

9 
-- 

-- 
<1

0

10
 

- 
- 

<1
0

8 
--

 
-- 

<1
0

8 
-- 

- 
<1

0 

9 
- 

- 
<1

0

10
 

--
 

-- 
<1

0

11
 

- 
- 

<1
0

11
 

- 
- 

<1
0

10
 

-
 

-- 
<1

0

11
 

-- 
-- 

<1
0

10
 

- 
--

 
<1

0

11
 

-- 
- 

<1
0



1u
2
  *

 S
o

 **

C
cu

.1
ĈO
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Table 20. Concentrations of selenium in streambed sediment, 1987

[Map reference numbers do not necessarily correspond to those in tables 1-19. <, less than. Number in parenthe 
ses is the U.S. Environmental Protection Agency identification code]

Map
refer
ence

number
(fig. 1)

Map
refere- 
ence

number
corre

sponding to
plate 1 and
tables 1-19,
if applicable

Selenium concentrations 
(micrograms per gram)

Latitude
(degrees,
minutes,
seconds)

Longitude
(degrees,
minutes,
seconds)

U.S.
Geological
Survey
station
number Date

<63 
micron,
wet

sieve,
field,
total
as Se

(34950)

<63 
micron,
dry

sieve,
laboratory,

total
as Se

(34952)

SITES ON PRINCIPAL STREAMS

S-l
S-2
S-3
S-4
S-5

S-6
S-7
S-8
S-9

S-10

S-ll
S-12
S-13
S-14
S-15

S-16
S-17
S-18
S-19
S-20

S-21
S-22
S-23
S-24
S-25

S-26
S-27
S-28
S-29
S-30

S-31
S-32
S-33
S-34
S-35

S-36
S-37
S-38
S-39
S-40

1
3
4
6
7

8
9

10
11
13

20
21
 
 
~

23
25
26
27
28

29
30
33
34
35

36
38
40
41
42

43
45
46
47
49

50
51
52
54
56

39 03 09
39 06 07
39 08 33
41 06 05
40 54 57

40 52 49
40 52 21
40 54 38
40 54 57
40 52 20

40 51 08
40 50 29
40 36 11
40 37 49
40 43 27

40 43 52
40 40 07
40 35 47
40 33 04
40 28 48

40 23 48
40 18 23
40 14 25
40 06 32
40 02 40

39 50 31
40 19 58
40 12 25
40 18 26
40 14 06

40 09 40
40 05 19
40 03 59
39 58 48
39 46 33

39 41 03
39 28 20
39 14 14
39 11 09
39 21 00

96 46 33
96 35 42
96 33 25
97 18 35
97 07 18

98 01 00
97 58 21
97 35 48
97 08 43
97 04 25

97 38 06
97 32 21
98 20 06
97 50 34
97 35 46

97 10 38
96 58 30
96 57 33
97 31 14
97 00 43

96 59 11
96 48 07
96 41 22
96 40 16
96 35 12

96 39 39
98 04 00
97 23 18
97 45 11
97 23 20

97 12 20
97 08 07
97 10 14
97 00 16
96 51 29

96 26 15
96 49 55
96 34 16
96 25 10
96 13 10

06879100
06879650
390833096332500
06879900
405457097071800

405249098010000
405221097582100
405438097354800
06880000
405220097042500

405108097380600
405029097322100
403611098200600
403749097503400
404327097354600

06880800
404007096583000
06881000
403304097311400
06881200

402348096591100
401823096480700
401425096412200
400632096401600
06882000

06882510
06883000
06883570
401826097451100
06883940

400940097122000
400519097080700
400359097101400
06884025
06884400

06885500
06886500
06887000
391109096251000
06888030

10/14/1987
10/14/1987
10/14/1987
10/14/1987
10/14/1987

10/15/1987
10/15/1987
10/14/1987
10/14/1987
10/14/1987

10/14/1987
10/14/1987
10/15/1987
10/15/1987
10/14/1987

10/14/1987
10/14/1987
10/14/1987
10/15/1987
10/14/1987

10/14/1987
10/14/1987
10/14/1987
10/14/1987
10/15/1987

10/14/1987
10/15/1987
10/15/1987
10/15/1987
10/15/1987

10/15/1987
10/15/1987
10/15/1987
10/15/1987
10/14/1987

10/14/1987
10/15/1987
10/14/1987
10/15/1987
10/15/1987

0.5
.8
.4
.4
.7

.5

.6

.7

.9

.4

.4

.6
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.6
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Table 20. Concentrations of selenium in streambed sediment, 1987 Contiimed

Map
refer
ence

number
(fig. 1)

Map 
refere- 
ence

number
corre

sponding to
plate 1 and
tables 1-19,
if applicable

Selenium concentrations 
(micrograms per gram)

Latitude
(degrees,
minutes,
seconds)

Longitude
(degrees,
minutes,
seconds)

U.S.
Geological

Survey
station
number Date

<63 
micron,

wet
sieve,
field,
total
as Se

(34950)

<63 
micron,

dry
sieve,

laboratory,
total
as Se

(34952)

SITES ON PRINCIPAL STREAMS-Continued

S-41
S-42
S-43
S-44
S-45

S-46
S-47
S-48
S-49
S-50

S-51
S-52
S-53
S-54
S-55

S-56
S-57
S-58
S-59
S-60

S-61
S-62

57
58
59
60
61

62
64
65
69
70

72
74
76
77
78

79
83
87
88
89

90
91

39 15 53
39 11 15
39 03 44
39 08 20
39 05 54

39 04 00
39 06 00
39 05 45
39 03 16
39 03 34

39 31 17
39 06 51
39 03 07
385831
38 57 22

38 53 29
38 54 40
39 06 59
38 59 00
39 03 37

39 03 31
39 05 24

96 22 47
96 08 50
96 10 52
95 57 15
95 56 47

95 38 58
95 43 27
95 39 46
95 36 46
95 35 43

95 31 57
95 25 33
95 23 15
95 14 08
95 05 43

95 35 34
95 15 37
95 00 39
94 57 52
94 52 21

94 37 33
94 36 32

06888300
06888350
06888500
390820095571500
06888705

06889000
06889500
390545095394600
390316095364600
390334095354300

06890100
06890900
06891000
06891080
06891100

385329095353400
06891500
06892000
06892350
06892500

06892940
06892950

10/15/1987
10/15/1987
10/15/1987
10/15/1987
10/15/1987

10/13/1987
10/13/1987
10/13/1987
10/13/1987
10/13/1987

10/16/1987
10/16/1987
10/17/1987
10/16/1987
10/16/1987

10/16/1987
10/16/1987
10/16/1987
10/16/1987
10/13/1987

10/13/1987
10/13/1987

0.6
.5
.5
.4
.4

.5

.5

.5

.5

.4

.6

.7

.4
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.5

.4

.5

.7
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__
 
 
 
~

__
 
 
 
~

_
 
 
 
-

_
 
__
 
-

_
~

SITES ON FIRST- AND SECOND-ORDER STREAMS
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S-71
S-72

S-73
S-74
S-75
S-76
S-77

 
 
__
 

..
__
 
 
-

 
__
..
._
 

38 53 54
38 55 39
38 56 37
38 57 24
39 02 36

39 03 06
39 04 45
39 08 35
39 08 36
39 12 14

39 13 17
39 16 51
39 16 51
39 23 53
39 25 15

95 46 53
96 39 13
94 46 43
96 16 21
94 51 11

95 50 54
95 56 46
94 52 10
95 05 34
95 55 25

96 08 14
96 21 07
96 39 04
95 21 58
96 17 51

385355095465300
385539096391300
385637094464300
385724096162100
390237094511100

390306095505500
390445095564700
390835094521000
390836095053400
391214095552500

391317096081400
391651096210700
391651096390400
392353095215800
392515096175100

10/13/1987
10/14/1987
10/11/1987
10/19/1987
10/11/1987

10/13/1987
10/13/1987
10/11/1987
10/12/1987
10/13/1987

10/18/1987
10/14/1987
10/18/1987
10/13/1987
10/14/1987
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_
 
 
 
~

_
 
_
_
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.4
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Table 20. Concentrations of selenium in streambed sediment, 1987 Continued

Map
refer
ence

number
(fig. 1)

Map 
refere- 
ence

number
corre

sponding to Latitude
plate 1 and (degrees,
tables 1-19, minutes,
if applicable seconds)

Selenium concentrations 
(micrograms per gram)

Longitude
(degrees,
minutes,
seconds)

U.S.
Geological

Survey
station
number Date

<63 <63 
micron, micron,

wet dry
sieve, sieve,
field, laboratory,
total total
as Se as Se

(34950) (34952)

SITES ON FIRST- AND SECOND-ORDER-Continued

S-78
S-79
S-80
S-81
S-82

S-83
S-84
S-85
S-86
S-87

S-88
S-89
S-90
S-91
S-92

S-93
S-94
S-95
S-96
S-97

39 30 29
39 30 54
39 36 33
39 41 48
39 47 54

39 48 37
39 50 35
39 51 24
39 54 00
40 00 56

40 07 04
40 12 16
41 13 08
40 15 45
40 20 09

40 27 07
40 43 38
40 47 08
40 49 44
40 54 40

96 43 09
95 39 49
96 27 31
95 49 48
96 26 40

96 59 37
97 25 41
97 29 13
97 02 18
96 22 33

97 14 17
97 08 34
96 26 30
97 05 35
98 37 16

97 53 33
98 17 52
97 32 44
97 08 07
98 11 16

393029096430900
393054095394900
393633096273100
394147095494800
394754096264000

394837096593700
395032097254000
395124097291300
395447097021800
400057096223300

400704097141700
401216097083400
401309096263000
401545097053500
402009098371600

402707097533300
404338098175200
404708097324400
404944097080700
405440098111700

10/18/1987
10/14/1987
10/17/1987
10/14/1987
10/17/1987

10/15/1987
10/14/1987
10/14/1987
10/15/1987
10/13/1987

10/14/1987
10/12/1987
10/13/1987
10/12/1987
09/21/1987

09/22/1987
09/20/1987
09/18/1987
09/18/1987
09/20/1987

0.3
.5
.2
.4
.3

.3
4
4

!5
.4

2'A
.3
.3
.6

.4

.3

.4 ' .-

.4

.4
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